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Vi $a0 CAc bong den vi du nhu béng dén day toc chang han, dung 1u ngay thi bong lal t01 dl".

DAP AN CAU HOI KY TRUGC 2

1301 kh1 ta thay hién. tLrO'ng 1a. trong nha mét dién, nhung s& vilo day dién; ke ¢4-diy-trung- ‘hoavin b1 gidt: Bo &
trirdng hop diy trung hoa bi dirt & mot chd nao do & ngoai nha gitra diém trung hoa va mang luéi dién cung chp,
- VA O ‘trong nha ltc ndy con cb mt dung cu dién ndo d6 dang ndéi mach, Néu dimg bat thir dién, ta'sé thdy, & ¢a o
hai 16 ciim dién but thir dién déu sang (bdo co dign). Nghia 13 & c4 dy- pha vd diy trung hoa déu ¢6 dién. So di
nhu: vy 13 vi déy trung hoa lic d6 thye chét ¢4 tré thanh (déy pha, vd dén trong. nha khong sang vi dén lac nay chi
. dlIO’C n6i t&i mot day pha Muon dén sang, ta chi viée n01 mét cyc cia dén'; xuong dat mét cue ndi vao day pha

“-ﬁN_TﬁcmT LY

Céc- nha khoa hoc Han Quoc vira gidi thidumot loai va1
soi théng minh ¢ tinh ning tao ra dién nhu mét ngudn
dién doc lap. Cac 16p vai trang bac €0 sat voi lop mang
polymer hitu co va thong qua sy ma sat 46, cic dién tich
dugc sinh ra: “V&i ngubn nang lwong ndy, chung t6i ¢6
thé thép sang dén LED hay man hinh tinh thé 1ong ma
khéng can nguon dién bén ngoai, cing nhw tng dung _
cho nhleu thiét bi st dyng it ning hrong nhw cac cdm
blen Reuters dan 10 gido su Kim Sang-Woo, nguoi
.du’ng dau nhém chuyén gia thude Dai hoc K§ thudt va -
: Khoa hoc Vit liéu Sungkyunkwan, cho hay

_ Theo GS. Kim, trong cuoc-’song hang ngiy, chung ta

thuong st dung cdc pin tinh dién nhir mdt nguén. nang
luong, nhung kha. han’ ché. Do 1a ly do ong cung céc
dong nghlep bat dau ngh1en clrunay,

Nhom chuyen gia cho rang trong tuong 1a1 kh1 cong_
nghé tlep tuc phat trién va nhidu loai cam bién co the o
duge gan trén da ngirdi, véi soi s8.rg thanh mdt ngudn.
- cung cap dlen dde lap thay the cho pin. Ho*n' nffa,  vai

™ []
, -__pm.hle_n tai.
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VAT LY & TUGI TRE

TIM HIEU SAUTHEM VATLY SO CAP

MACH DAO DONG. VA CAC PINH LUAT BAO TOAN

(rrep theo ki truore)

Bai toan 9. 7; Yong mach dao dong trén H. 10 dang
dién ra dao dong. Pién dp cuc dai frén tu co dién
dung C = 40uF It Uy = 2V. Nguoi ta mdc thém vao

mach qua khoa K (ban ddu mé) mét dién trérva mét

cudn cdm song song voi tu dién. Biét rang cudn cam

thie hai ¢6 hé 50 tw cam nho hon cudn cdm trong mach -

dao dong k=3 ldn. Ngum fa dong khoa K & thoi diém

khi dién dp trén

fu nho hon dién -/ X

dp cuc dai trén :
L

do n=2 lan. Xdc

dinh nhiér heong _

toa ra trén dién °T
tré sau khi dong -[
khéa K BS gua
dién tro thudn
cua cdc cudn ddy -
va cia ddy noi. -

Giﬁi}' Viét dinh ludt bao toan ndng lugng cho hai
trang thii cua mach dao dong; ban diu va ngay trude
CU; L_1§+C(UOT. .

khi dong khoa K: — —
2 2

N/

Sty ra cudmg d6 dong dién & thoi dlem dong khéa K

(n —I)C'U2

I, = a7

Ngay sau khi déng khoa K, dong chua thay d01 va ca‘

tir thong ciing khong thay dbi LI =%I +LI

& day 11 cudng db déng dién cudi cig trong cac

cudn cam, Khac yc’ri Bai toan 8, nhiét toa ra trén dién
trg khong phai bang toan b nang lugng du trit trong
mach dao dong: mdt phan ciia né van dwoc du trif
trong tit treong & cdc cudn cam. Bot vay nhigt lugng
cut (u’f . (L7k)1* J

td t digntrob = ‘
daratrén diéntro bing @ = 2 EIra

Tt ba phuong trinh trén, ta tim duoc

CUl k n*—1) 7CU; b
= - _35
0= 2 ( k+1 n? ) ‘ .32 ; M

Vacudi ciing ta xét bai toan matrong do co ma; (At pﬁ

cac nhan vit trong ciu chuyén cia ching ta.
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Bai todn 10. Trong mach. dién trén H 11, tw co dién
dung C dd dupc nap dién a”en dién dp U, con e ¢o
dien dung 2C" chua dwoc

2

nap -dién. Cde khoa deu‘ S A}V\_ ‘
mad. Pong khoa K. Khi —ER___I—FL'_I~
dong dién trong cudn ¢dm | : Ry
L dat gid tri cuc dgi, dong - | _~ERA I ¥
tidp khéa K, Xac-dinh | N
nhiét luong 1da ra trén ' ‘ﬁ - :
dién ro R Coi dién tré \C Z
cua cdc cudn cam, cia ddy al N
ndi va cia cde khda nhé-

|

khéng ddang ké. .
Gidi. pg 'tim_hiéu' cac qua trinh dién ra -trongfmach
dién kha phitc tap nay, ta hidy thi phat hién cac yéu t
cua mach trohg cac bai'toan da duoc khao sat & trén;

Vi du, sau khi dong khoa K, hai tu'va'cudn cam L
dwge méc nhu trong Bai todn 2:'Vi vy trong bai toan
nay ta ciiig s€ ap dung chinh:nhiing: dinhludt nhuw
trong Bai todn 2, ma cu thé 14 dinh ludt bio toan dién

“tich C'U =CU +2CU .hay U =%‘l,

va dinh luat bao toan ning lugng

(c+20)2 ﬂ‘a = U\[f UF

Nhu Vay lata da tmh dugc dong di qua. cuon cam L
ngay tnrdc khi dong K, Hai cudn cam mic véi dién
tr& chiing ta d4 gdp trong Bai toan 9. (Luu y ring
nhiét toa ra trén dién tro khong phai 1a toan bg ning
luong du trit trong cac cudn cam). Sau khi dong K,
dong dién qua cac cudn cam co thé tmh dugc nho
dinh luit bao toin tu théng: .
LI=LI +2LI, ha.y!iI L Y, E

3.9V L L
Dé xac dinh nhigt lugng téa ra trong hé, ta sit dung
dinh luat bao toan ning lveng Q = W- W,

trong d6 W 1a ning hrorng & thoi diém dong khoa Ky,

duoc tip trung trong cudn cam L va nhu trong Bai

toan 2, nd bang nang luo‘ng tong cong cha cac tu sau

3CU” _cu; '
6

khi da phan bo 13.1 dign tich W=




ke BV 28 T RO W

Con W, 1a niing luong tir trudng cua cdc dong con
chay trong cac cudn cam sau khi dong K
W = 3LI;_CU,

2 18

cul CcuX Cu;
6 18 9

Nhung d6 chua phai 1a dap 56 cudi cong (bay gi&r hiy
nh¢ lai Bai toan 8). Bai vi & ddy chung ta mdi tim
dugc nhiét luong toa ra trén ca hai dién trg, ma dé bai
la yeu cdu chiing ta chi tim nhiét toa ra txen dién tro
thir nhét. Do cac dién tro ddy méc ndi tlep, nén trong
nhiing khoang thai gian nho bat ki co thé coi dong
dién di qua ching 13 nhu nhau, nghia la theo dinh ludt
Jun — Lenxo nhiét lepng toa ra trén dién tré thi nhit
nhd hon trén dién trd thiy hai hai lin. Vi véy nhiét
CU 2

Do dd; Q=W-W, =

lwong cin tim bing: @, = “Q =

Vi thanh. Khi gial cac bal toan vé mach dao ddng,

déng vai trd chu yéu & day 1a cac dinh ludt bao toan:

1) ne"mg lwgng, 2) dién tich va 3) tir thong, Chung ta
dd thay ro ring cac dinh ludt bdo toan cho ta mét sy
trg giap rat hiéu qua, ngay ca trong nhung trudng horp

. chung ta khdng cd kha ning hiéu hét nhimg dic diém
tinh. té cua cic qua trinh vét Iy dién ra & do.

Vay liéu s& con lai nhitng gi bén ngoai khudn khd ciia
bai-bao nay? S& con nhitng cude phiéu luu nao nira
dang cho dol cac nhén vit cia chung ta? Ban sé
minh tim hidu xem !

BAI TAP

i. Trong mot mach dao dong ly twang, bién do cia
dong dién qua cudn cam 1a 0,5m4 , con bién d dao
dong cta dién tich trén tu dign 14 2, SnC Biét tai thai
diém ¢, cuomg db dong. dién trong cudn cam 1 3m4.
Hay t1m dlen t:ch cla tu tai thoi diém do.
PS:q=2nC

2. Trong so db mach dién trén H.12, khoa K ban dau
mo, tu co ‘dién dung C, khéng tich dlen con dién tich
~ cua ty co dién dung C, bang

.q. Khéa K duge chuyén mot . rz

thoi gian dai sang vi tri 1, . I

r8i sau 86 chuyén sang vi tri - Rl I
- 2. Coi dién tra R, dién dung  + '[Cl .

ciacactu dién C,va C,,va chz
bién d9 I, trong mach dao
dong LC, 1a 44 biét, tinh o

tu cam L cna cudn cam,
ps: L=|——
' 1, (C,

3. Tai thoi diém khi trong mach dao déng gom cudn
cam co d6 tu cam L va /'

tu dién co dién dung C, .
dong dién dat gia tri cuc :

dai I, nguorl ta déng Lé et ng

khoa K dé ndi mach véi
cudn cam co dd ty cam
L, nhr dugc chi trén
H.13. Hiy xac dinh gia
tri cwc dai cua dong dién - TERE
qua cudn cam L. T

BS: =101,

4. Mach dao dong gbm ty dién dung C mic song
song vdi cudn cam c6 dd tw cam L. Tai thn diém
khi dién tich trén tu bang g, con dong qua cudn cam
bang I, ngum ta mic
song song vdo mot cudn
cam nita ¢6 do tw cam 13
2L (H.14). Hay xac dinh —— % aL
dién tich cyc dai cua tu
sau khi mic thém. Cac
phén tir trong mach dugc
xem la ly twomg. Bo qua
su hién tugng hd cam.

5. Trong mach dién trén H.15, 5.d.d va dién tr¢ trong
cha nguon dién lan lugt 1a 12Vva 1Q, dién dung cia
tu la 2mF, 49 ty cdm cua

cudn diy la 36mH va l

dién iré cua dén la 50,

Tai thoi diém ban diu

khéa K dong. Hay tinh

nhiét luong téa ra trong K
dén sau khi ngit khoa K. e
Bé qua dién tré cia cudn

cam va ciia day néi.

6. Trong so db trén H : GE
16, khi khoa K ngat, K -
o L - | |
dién ap trén tu co dién | |
dung Cla 6Evdi E la c

s.dd. ctia ngudn dién. -

Hiy xac dinh dong dién
cuc dai di qua cudn
diy ¢o do tw cam L sau
khi déng khéa K. Bo
qua dién tr& trong cla

) r"L

.’1blll € u “CiFE L
( IJ £
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TRUNG HQC CU SO.

CS1/142. Mat 6to chuyen dong trén doan duorng tot
véi van the khong d6i. Khi qua doan duong tot, 6t6
gap hai doan dudng cod cing chlcu dai L = 38,5km
chat lwong x4u. Khi di trén doan xau thir nhit van toc
ctia 6t giam k, = 1,1 1an, trén doan dudng xau thir
hai glam ky=1 4 lan Ot6 d1 vao doan duwdng xau thu
nhat & thm diém t= 8h rdi ra khoi doan duo‘ng xdu
thir hai ¢ thoi djcm = 9h15phut Hai van tdc cua 6t6
& doan dudng tot. V& db thi biéu dién sy phu thude
cta toa dd Bt5 véao thoi gian. Gde toa dd va goc tinh
thi gian twong ing 1a vi tri va thoi diém 616 bit dau
di vao doan dudng xAu.

CS2/142. Ba binh dung nudc, tim cta ching cach
nhau cac khoang bing a dugc diy bing pit-tng cb
cling bé day va cé kich thudc nhw Hinh v&. Ba thanh

* dai bing nhau ndi cac pit-tdng véi thanh AB b?mg

cdc ban 1¢. Bo qua kﬁoi lu'o’ng ciia cac thanh. Cén
dat mot vit nang 1&n thanh & vi trf nao dé thanh AB
nim ngang

4 B,

'\

: I T VT
d dy ds

CS3/142, Nguoi ta bd mét cuc nwée da & nhist do
1.4~ -5°C vao mét nhiét hrong ké dang chira m_ = 500g
nuée & nhiét do 7, = 50°C. Bén trong cuc nudc da ndy
c6 mét vién chi. Khdi heong thng cong ciia nudc da
va chi trong cyc nude da 1a m = 211g. Khi c6 1/10
lugng nude da bj tan thi phan nude da con lai va mau
chi bi chim. Xac dinh nhiét dd cudi cing ctia hé. Bo
qua nhiét dung cia nhiét luwong ké va nhigt truyen
cho méi trudng. Biét khéi lugng riéng cua nude la
p, = 1000kg/m>, clia nwde da la p, 4 = 900kg/m’, clia
chi la p,;, = 10500kg/m* Nhiét dung riéng clia nude,
ciia nudc d4, cua chi va nhiét nong chay ciia nudc
da 1an oot 1&: ¢, = 420004g.K; ¢y = 1800J/kgK
= 1400kg.K; A q= 3341000 kg K.

CS4I142. Cho mach dién va cac dung cu duge 18p
theo so dd nhw Hinh v&. Puoc ding thém hdp dién

5O 142 THANG 6 - 2015

trdr (ki hiéu [a R;), mdt cai chuyén mach va day ndi.
Hay néu phuong an lip thém ching vao so dd di cho
va néu cac bude tién hanh thi nghiém d¢é do dién tro
R4 cta dén. Cac dién tr& Ry, Ry, R, di biét.

C55/142. Liic diu hai ngudi A va B ddu ding cach
guong phing mot khoang la h nhu hinh v8. Ngay sau
do, hai ngudi cing di dén gin guong theo phuong
vudng goc voi guong. Nguoi-A di theo phu'orng AD
cach mép gwong mdt khodng a vdi vin tbc vy, hgudi
B di theo phuon;:, BC hudng dén diém ;,ma C cla
guong vn vén toc v2 A

Biét v, > v, va chidu l‘ Tmmm oA -- 'f

réng cua guong la b : Y

(b <a). ' h -

al Sau bao l4u hai E ' i

ngugi bat dau nhin 1 |

thay anh clanhauqua  p v O

guong? & N —-—
- b/ Ngusi B thay anh a b

chia ngudi A chuyén

ddng véi vén toc nao? ‘

TRUNG HQC PHO THONG

TH1/142. 1. Mét s¢i diy cach dién c6 dang 1a nira ‘

dwomg tron ban kinh R, mdt cung phn tu tich dign
duong +q, phan kia tich dién -q. Tinh cudng do dlen
trudng tai tm duong tron.

Z.Dién tich q phén bb déu trén mit ban cAu ACB, ban
kinh R. CD 12 dudng thang di qua dinh C va tim O
ctia ban ciu ;, P, Q 14 2 diém trén duorng thang CDva
dbi xing vai nhau qua tim Q. Biét dién the tai dlem
Pla Vp. Hay tinh dlc;n thé tai diém Q.

TH2/142. Gia st dinh lut tuong tac cia hai dién
tich hoi khac vdi dinh luit Coulomb va cd dang

F= kqlq" trong do la’| <1 vak>01am0the sbty

le phu thuoc hé don vi. Hay khao sat mQt qua chu
1ong " c6 bé mit tich dién déu vai dién tich'toan phan
12 Q. Tim chu ky dao déng bé-cta hat ¢d khdi Iirong

5




| -M'at._san gbm hai phén

“hé 6 can tuong tng l1a

VAT LY & T TEe

O AN APy TR A

m va dién tich q & gén tAm ctia qua cAu. Hay] blen luén
vé& tinh bén cua trang thai cua hat & tim qua cu.

TH3/142, Mot chum sang don sdc c6 busc song trong
chén khong la A dwgce tach thanh hai chum, rdi cho di
qua hai Sng chira nudc glong hét nhau, dai L. Bidt
rang nuoc ding yén cd chiét suat n. Gla st nge trong
mét dng ding yén, con nwdc trong bng kia chuyén
dong vai tée dé v (v<<c) theo huong truyén sang.

a) Tinh hiéu pha cua hai tia 16.

b) D xuit cac gia tri hop ly caaLvav trong b tri thi
nghiém dé kiém ching két qua trén.

TH4/142, Hai qui cau
nhé cd cing khéi tuong
m = 10g duoc ndi véi -
nhau bdi mot 1o xo nhe,
chifu dai L = 10cm va d6
eing k = 100N/m. Hai
qui cAu-nay chi co, thé
trugt khong ma sat trén
mit phang nam ngang
doc theo hai rénh thing

vuong goc vai nhau nhu trén hmh 1. Ban dau hal qua

‘cdu nim yen mot qua o A, mét qua ¢ Ovalo X0

khéng bién dang Truyen cho qua cau ta1 0 van tbc
v =2m/s theo pmrong ngang va vuong goc véi trae
16 x0. Cho biét 16 xo ludh ném trén dudng ndi hai qua
cau trong qua trinh chuyén déng. Tinh d6 dén ty doi
16m nhét cva 16 xo. S

2. Giai lai bai toan trén trong trudng hop cac'qua cau
c6 thé chuyén dong khong ma sat trén mat phéng
ngang.

TH5/142. M6t dia phing dong chat khéi luorng Mva
ban kinh R dang quay voi vén toc gdc o, quanh truc
thing ding di qua tAm dfa thj roi nhe 1&n m3t san nam
ngang. Luc can cua san tac’ dung lén phan dia dién
tich AS ¢6 van tde V duoc xac dinh bing bidu thikc:
F.=-kASV, véi k 1a

S oA A o
hé so can.

dwgc ngan cach nhau
béi dudmg thing A, c6

k, vak; ;> kz) Tai
thcn dlem ban dau, tim
dia nim trén duomg
phan cach A (Hmh 2).

1. Xac dinh db lén gia toc goc va g1a toe kh01 tam cia
dia tai thoi-diém ban dau. : :

2. Tim khoang cich ma tim dia bi dich di tir thoi

diém ban du cho dén khi dimg lai hin.

DANH CHO LOP KHONG CHUYEN
VAT LY

1.1/142, M6t qua cau nhé coé khéi luorng m dugc bude
vao 2 soi diy khéng glan khdi lu(mg khong déng ké.
Hai diu con lai budc vao hai diu mét thanh thing
dung Cho he quay xung quanh truc thang dung qua
thanh véi toc d0 goc @. Khi do, qua ciu quay trong
mit phing ndm ngang va cac soi diy tao thanh mot
goc 90° (hinh vé). Chidu dai cioa déy trén 12 a, ciha

diy dudila b= %a

a/ Xac dinh lyc cang cac sgi diy
khi hé quay véi tbc d6 goc o

b/ Biét rang cac ddy s& bt dut khi
lyc cang cua ching dat t6i 77,
Néu ting dan toc dé quay cua hé
thi diy nao dut trudc? Xac dinh
o khi do?

1.2/142. Cho mach dién nhu hinh v&; E= 6V, r=R,
=0,50Q, R=3Q,R, =20, C, = CHOZMFdO]Uﬂ
dién thh clectron e=1 6. 10’19C Bo qua dién trd cac
day nbi.

a) Tim s6 electron dich chuyén qua khéa K va chidu
dich chuycn ciia ching khi khoa K tir mo chuyén
sang dong? Er R

b) Thay khoa K ' “‘

bang twwCy;=04pF 4 =C:" M K B
Tim dién tich trén tu _|_ c

C; trong cac trudng R T 2 R,

hap sau; —r N .

- Truorc khi thay tu C;, K dang mo.
- Trueée khi thay tu-C;, K dang dong. '

1.3/142. Trong hé thdng trén hinh v&, khéi luong vat
1 bing n (> 1) 14n khoi lwong vét 2. Khéi luong cia
rong roc va cua day cling nhu cic lyc ma st dugc
bo qua. Ban diu vat 2 duoc giit

dimg yén trén mit dit, cac soi

day khéng din co phu‘cmg_., thang,

dimg. Tha nhe vt 2 d& hé bat
dau chuyén déng. Xac dinh:

a. gia toc clia cac vat ngay sau

khi vat 2 dugce tha ra.

b. d6 cac toi da so véi mit dat A}

ma vat 2 dat dugc. | 77773,7;7]/_

6
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TRUNG HOC CO SO

CS1139. Trudc dén tin hiéu dung la mot dodn 6 16
10 chide, chiéc no dd sau chiée kia. Dé dai cia mdi 6
td Id L = 4,5m, khodng cach giita cdc 6 16 caonh nhau
las = Im. Sau khi dén tin hiéu xanh bdt, chiée 6 16
ddu tién khoi hanh véi van téc v = S4km/h va chuyén
dong déu voi van téc do. Nguoi ldi xe thir hai thuc
hién nhu nguoi Iai xe thir nhdt sau t = 1,65 ké tiv khi
nguoi Idi xe thir nhdt roi vi tri. Nhitng nguoi ldi xe
tiép theo thuc hién nhw nhitng ldi xe trude voi ciing
khodng thoi gian { nhue trén. D6 dai | chia doan xe la
bao nhiéu khi 14t cd cdc 8 16 déu chuyén dong voi
vdn téc v?

Giai. Xhi cac xe dcu d3 chuyén dong thi khoang cach
giita hai xe lién tiép 14; (s.+ v7). P dai céc khoang
cachdonxetaorala: (n- 1)(s + vf). PO dai do chidu
dai ctia n xc tao ra la »L. Viy d6 dai cua doan xc khi
t4t ca cac 6 t6 ddu di chuyén déng la:

I=nL+ (n-1)(s+vH)=270m.

Cic ban cd 10i gidi ding: Nguyén Pang Truomg 8A1, THCS
Ian Thuyén, TTuy¢n Luong Tai, B:ic_‘Ninh. Lé Ngu}‘)é‘n Long
91, THCS Nguyén Khuyen, Pa Nang. Dinh Trdn Thanh
9/12, THCS Nguyén Du, Pleiku,' Gia Lai. Nguyén Kim Lé
Na, Nguyén Thi Bdao Chéu 9B, Dgn Vin Cdn 8B, Pham
Dinh Nghia 8A, Nguyén Dinh Tudn Ngoc 8C, THCS Ly

Nhit Quang, D6 Luong, Nghé An. Nguyén Hoang Hai 9A4,.

THCS Ngb Si Lién, Ha Noi, Pham Thi Phuong Thdo, Pham
HoangAnh 9A, THCS Nguyén Quang Bich, Tam Néng, Phii
The. Trdn Pirc Duy 8A, THCS Trédn Hung Dao, TP. Quang
Ngit, Quang Ngii. 'Nguyen Ven Minh 9A3, B3 Thi Thanh.
Lam 9A3, L& Ngoc Anh 9A3, THCS Pham Huy Quang, Dong
Mhing, Thai Binh, Dicong Xudn Duy 9A3, THCS Yén Lac,
Yén Lac, Ha Thi Trang 9C, THCS Vinh Tudng, Vinh Phiic,

C82/139. Co hai hé rong roc nhu hinh ve. Cc ddy
noi rong roc nhe va khing gian. Trong méi hé cé
mot lyc ké- ndi
véi cde dogn ddy,

hai luc K giong
nhau. Trong vdt
1 c6 khdi luong
m, = 200g. Trong
vdt 2 la mdt binh
chika nudc c6 khoi
lwong tong céng
la my, = 800g

day binh cd mot

y777772277]

Frorairirrarri o o
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! boi mét mit. Néw mo nut nay thi cé mét dong nudc

nhé chdy ra véi vdn tde v = 25ml/phit. Hay xde dinh
sau bao ldu ké tir khi md nit thi s6 chi cia cde e
ké I& nhue nhau? Cho khéi luong riéng cua nude i
D, = 1000kg/m>.

Gidi. S8 chi ctia Iue ké 1 13 : 197

—L Goi khoi lwong
] 222
clia trong vat 2 khi s6 chi cua hai luc ké nhu nhau 14

P , 10 s L s . .
my. Khi d6 hue ké 2 chi ;"" - Goi tla thai gian tir khi

md nit dén khi s6 chi hai luc ké nhu nhau thi;
my = My, -v.D 1 |
Theo bai ra: 10m, 10 (mgy —vD,t)
222 2
M _ 30 phiit.
4D

n

T doritra: f=

Cic ban cd Iii gidi ding: Nguyén Ddang Truong 8A1, THCS
Hén Thuyén, Huyén Lwong Tai, Bic Ninh. 1. Nguyén Long
91, THCS Npuyén Khuyén, Da N.mg Nguyen }’mn Khdnh
Lmh 9H, THCS Lé Quy Dén, P. Nguyen Vin Huyén, ]\fguyen
Hodng Hdi 9A4, THCS Ngb ST Lién, Tp. Ha Ni. Nguyén
Kim Lé Na, Nguyén Thi Bdo Chdu 9B, Pham Dinh Nghia
8A, THCS Ly Nhit Quang, D& Luong, Nghé An. Phgm Thi
Phuong Thdo, Pham Hodng Anh 9A, THCS Nguyén Quang -
Bich, Tam Néng, Phia Tho. Nguyén Vin Minh 9A3, D Thi
Thanh Lam 9A3, Lé Ngoc Anh 9A3, THCS Pham Huy Quang,
Déng Hung, Thai Binh. Duong Xudn Duy 9A3, THCS Yén

Lac Yén Lac, Vinh Phic.

CS3/139. Trong mét khoi ldp phuong nudc da thé
tich 1m® va nhiét d6 T = -20°C, c6 mét 16 rdng & phia
trén voi thé tich: V = 0.2m®. Khdi lgp phuong nay
dwoe dar trén chiéc cdn roi tir tir rét nude & 0°C véo
16 réng. Tai mot thoi diém nao dd, 18 réng duoc chira
ddy va nudc bdt ddu tran qua miéng; Xac dinh s6
chi chia can tai thoi diém do. Nuéc dd o6 khéi luong
riéng lor 0,9g/cm’, nhigt dung riéng la 2 Vkl/kg K,
nhiét nng chay la 330kJ/kg. Bé qua sir hao phi nhiét,
Gidi. Vi rot nude tir tir vao 13 r5ng nén c6 sy trao ddi
nhiét glua nude rét vao va khdi nude da dé nang nhiét
d6 ciia khéi nay tir -20°C 1én 0°C vanugc ¢ 0°C thanh,
nudc da 0°C. Khéi lwong nude cn cho qua trinh nay
lamg: m.h=my chT voi md = 0,8.900 = 720kg

_ myCy. AT

E .

=91,63kg

Luong nudc dé mx chiém thé tich : V.= % =0,102m°
Vay, thé tich phin rdng con dé chira nude (‘)r 0°C Ia;
0,2 -0,102 =0 098(m3) Luorng nude nay ¢ khbi
liwgng 98kg




A . FY) i
VAT LY & TUOITRE
G thoi didm nudc bit ddu trin qua miéng 13 thi s6 chi
ctia cn 1a; M =720+91,63+98= 909,63 (kg)

 Cdc ban c6 i gidi ding: Pham Hoimg Anh 9A, THCS

Nguyén Quang Bich, Tam Néng, Phi The.
CS4/139. Cho bén dién tré gidng nhau mdc ndi tiép
vao moi mang dién, hiéu dién rhé’gfﬁa hai ddu A va B
duorc duy tri bing 132V khéng doi. Mdc von ké Vvao
A.D thi né chi 33V, Héi khi mdc von ké do vao C, B
thi né chi bao nhiéu?
P o N e VS o T B
R R R R

Gidi. Vi von ké mic gitta A va D (diém giita mach
AB) chi 33V nén khéng bd qua dién trd R, khi xac
dinh dién tré cia mach. Khi do dién tré toan mach 1a:

2R.R,
Rip=Ryp+ Ry, =- +_RV +2R
g 132 -
S chi von ké la: —— R, =33(V)

AB
Thay cac bidu thirc cha R,y va R,p vao trén ta duge
Rv =R.

" - Khi méc von ké vao C, B thi:’

3RR, - 3R 7

Ry =R 4R, =R+t —R+=lp
ip = e " flen +3R+R 4 4
A 1r oA 1. A1L: ar 1 ]32

S0 chi vén ke khi do la: U, =—— R, = 57V
. 'RAB

Ciic ban cd ldi gidi ding: Nguyén Phuong Thio 9A, THCS
Yén Phong, Yén Phong, Bic Ninh. Dinh Trdn Thanh 9112,
THCS Neuyén D, Pleiku, Gia Lai. L& Nguygn Long 91,
THCS Nguyén Khuyén, Da Ning. Nguyén Hoang Hai 9A4,
THCS Ngé .57 Lién, Ha Nc}i; Biti Thij Mai Quynh 9/1, THCS
Hoang Hoa Tham, Tp. H& Chi Minh. Phgm Thi Phuong
Thao, Pham Hodng Anh 9A, THCS Npuyén Quang Bich,
Tam Néng, Phii Tha. Nguyén Vin Minh A3, D3 Thi Thanh
Lam 9A3, L& Ngoc Ak 9A3, THCS Pham Huy Quang, Ddng
Hung, Thii Binh.

CS5/139. Mét man chin sdng M ddt trutc mot mem

- E song song vdi E va cach E mét khodang 1 = 20cm.

Trén man M cé mét 16 tron duomg kinh D = 3om. M6t
chitm sang chiéu qua I6 trom tao trén man £ mt vong
sang tron cd dwong kinh D' = 6em. Dt mot thau kinh

“hoi tu L. ciing ¢4 duong kinh D vao diing 16 tron trén

man M thi vong sdng tron trén man E ¢6 duimg kinh
béng lem. Xdc dinh tiéu cu cia thdu kinh L.

Gidil, Vi trén man E xut hién vong tron sang D'= 6cm
nén chum sang di qua 16 tron 1a chum sang phan ky;
chum sang nay xut phat tir mdt ngudn sang diém nim
trén truc cua 18 tron va cach man M mét khoang d.

_D
drl D'

D3t thiu kinh vao 18 tron thi ngudn sang diém tao
thanh anh trén truc chinh thau kinh va cach man E
mdt khoang d’ vi trén man E chi himg duge mdt vét
sang tron c0 D' = lemnén d' < lhodcd’' > [ Tirdota
¢6 2 phuong trinh sau:

2 d= l 20c:m

Ta co:

I=d' D' 1 3 15em
d’ D 3 : 4
Hoic d—1_ D 1 —d'= —1=30cm
al D 3

Str dung cong thire théu kinh ta tinh duge tiéu cu f
ctia thau kinh :
v . 60
-Vaéid'=15cm th1f=7cm
=Vé&i d'=30cm thi f =12cm
Cic ban co lyi gidi ding: pii Thi Mai Quynh 9/1, THCS
Hoang Hoa Tham, Tp. H6 Chi Minh. Pham Thj Phuong

Théo, Pham Hodng Anh YA, TIICS Nguyén Quang Bich,
Tam Néng, Phi Thy.

TRUNG HQOC PHO THONG

TH1/139. Trong vii try, cach ly khdi cdc vdt thé khac,
ddit mét qua cdu o6 thimh mong lam bdng chdt khéng
dén dién co ban kinh R, khéi heong M. Trén bé mdt
qud cdu dugc tich dién déu véi dién tich Q. Tirxa co
mét vién bi nho c6 khdi heong m va cing dién tich Q
bay t61. Vin tée ban ddu cia vién bi la v, va hudng
161 tam qud cdu, trén thanh qud cdu duoc duc hai 16
sao cho khi vién bi c6 1bc dg di 1om co thé di Xuyén
qua qud cdu. Héi thoi gian vién bi bay trong qud cdu
béng bao nhiéu? :

Gidi: Ki hleu vvau lan iu‘o’t lavén toc cia vién biva
cla qua cAu khi bi xuyén qua qua cau.

Ap dung cac dinh iudt bao toan ddng lugng, nang
lugng ta ¢oé:

mv, =mv=Mu,

my, _ v’ +Mu +Q
2 2 2 R
Giai hé trén ta dugc:
_ vo(] +7A) U= -vo(l_A)-
1+y 1+

trong d6: y=M/mva A= _ZkQ 1+7)
Rmyv;

Thoi gian vién bi bay trong qua ciu bing;
2R 2R(1+y) ’

v—u v,(1+ 4)

8
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Cdc ban cd Ivi gidi ding: DG Thity Trang, Nguyén Vin Quan,

Pham Ngoc Nam 11 Ly THPT Chuyén L& FHng Phong, Nam

Binh; Thdi Nem An Ly K24 THPT Chuyén Thai Nguyén,
Nguyén Tir Xudn Céng 10 Ly THPT Chuyén Luong Vin
Tuy, Ninh Binh; Nguyén Thé Quynk 10 Ly THPT Chuyén
V& Nguyén Giap, Quang Binh, Luu Phong S 11 Ly TI—[P"l
Chuyén Phan Ngoc Hidn, Ca Mau.

TH2/139. M4t vit cé dang hinh chir L nhu hinh I,
duoc lam tir mét doan ddy cd tiét dién khong déi,
doan ngdn c6 chiéu dei bang mot phdn tw doan dei.
Vit duge treo bdng cdc soi chi thing ding va ¢
chiéu dai nhu nhaw. Hay
fim 1 1¢ lyc cdng gitia
hai soif ddy. Tinh e
cdng cua ddy bén trai
ngay sau'khi dét day bén.

vt bang m vg chiéu dai
doan ngdn bang 1.

Giai: + Goi luc ciing ciia diy bén trai va bén phai lan
luot la 7, va T,. D& dang tim dwoc vi tri ciia khéi tAm
G. Ta tinh dugc cinh tay don cua hai luc cing d6i véi

9717 737 z
170 170

I Va d, =

truc quay qua G la: d].—_—
trong d6 1 12 chidu dai cla doan dai. P
. 3
Tir d6 ta tim duoe ti s6 lyc cing cia 2 diy: —-=—
7 o7
+ Ta tinh dwpc mdémen quan ﬁnh_ cia thanh d8i véi
truc di qua G va vudng goc mét phang cua thanh:
I; -—Sﬁn I
2300 . _ .
Viét phucmg trinh quay quanh G va phwong trinh tinh
tién cho G véi chii y 12 khéi tm chi c6 gia tde tidp
tuyén td s& tim duge lye cing day trai ngay sau khi
mgl
—=E—=0,24mg

a + 1

cat diy phai: 7 =

Cidc ban ¢d I5i gidi ding: Hodng Tudn Long |IB, Pham
Vin Son AK11 THPT _Chuyén Quang Trung, Binh Phudr,

Hé Thiry Trang, Nguyen Vin Qudn, Pham Ngoce Nam 11 Ly
THPT Chuyén Lé Hong Phong, Nam Dinh; Trdu Diie Lirong,
Trinh Thi Phiong Ha 10A1 Ly THPT Chuyén KHTN, Ha
N@i, Luww Hodng Anh 10 Ly THPT Chuyén Trén Phu, Hai
Phong, Nguyén Thé Quynk 10 Ly THPT Chuyén V3 Nguycn
Gidp, Quing Binh.

TH3/139. COz-ran gz'éjng nhuw cuc tuydt duoe nén-

chdt - con dugc goi la bdng khé , ¢ ap sudt khi quyén
6 nhidt dg li - 65°C. Mgt liepng bang khd dy dwoc
cdn va bo vao mgt vé cao su khéng gidn cua mt qud
béng cé khdi heong 3g. Vo bong duoe bit kin va bude
dng cao su dén khi vao qud bong. Doi dén khi bing

s& 142 THANG 6 - 2015

," khé tan hét va ndng dén nhiét dg Pphong ngudi ta dem

cdn qud bong va o két qud la 69g. Hoi chi 56 ciia cdn
do. khi nguoi ta can lirgng bdng khé ban ddu.

Gidii: Thé tich cha chat ngung tu rit bé so véi thé
tich clia né & dang khi, do do cé thé bo qua thé tich
cuia cuc tuyct Théanh cao su ciia hinh cu tao ra & bén
trong qua ciu mot ap sut phu nho hon nhiéu 14n (c&
50 lan) ap suét khi quyén béi vy c6 thé khong cin
tinh dén sy khac biét giita ap suit bén trong qua cu
vi 4p suft khi quyén. Véi nhitng gia thiét do, didu
kién cAn bing ctia qua cdu vdikhi trén cén la:

M
M= (m+ m,g
khi

Mg+mg

Tir d6 tim dwoc dap s8 trong phép gin ding ths 1a:
M, (M —m,) l
M i M ke

m= ~193,6¢

Néu tinh dén ap suat phu, tao b&i vO cao su, chang

han bang, cach xem ring nd bing ¢& 2% cia ap suit

khi quyén, thi ta nhin dugc mét két qua khac:
_L02M, (M —m,)
C1L,02M,, - M,

=186,5¢

TH4/139, Dan nong ciia mét mdy nhiét Iy twoéng cé -
nhiét dg 21T, nhiét dung C, nhiét d¢ cua gian lanh vao
théi diém ban ddu lo T nhiét dung lon gdp doi. Trao
déi nhiét voi méi tm’ong co thé b6 qua, mdy cé cong

sudit nhé, ngay cd dbi voi @ chénh léch nhiét d ban

ddu. Hay tim nhiét d6 ciia cdc vdt sau khodang thoi -
gian dei; Hoi cong ‘thyc hién ciia mdy trong khodng
thoi gian dai do bang bao nhiéu?

Glal Xét hé tai thoi diém t: nhistds nguon nong khl
byla T}, nhiét luong tdarala dQ), = —Cd7, ; nhiét d6

cla nguén lanh 14 7, va nguén lanh nhé_'m vao nhiét
lwong dQ, = 2CdT,

Vi may nhiét li tuong nén

40 _ T _ Tj*’dT (200 sy

al, T, 1

Viy sau thai gian dal nhu;t do hai vt bang T, = \/_ 2T

Cong thuc hlen trong khodng thoi glan d‘o clia may:
A= j CdT, —j 2CdT, = (4- x/_)CT

Cacban urlm giai ding; Hodng Th udn Lang 11B, Pham Vén .
Son AK11, Nguyén Dikc Long BK11 THPT Chuyén Quang
Trung, Binh Phwée, Hodng Minh Dire, Pdng Khdnh Phurong
10 Ly THPT Chuyén V& Nguyén Giap, Quang Binh; Trdn
Lé Hugmh Dike 10 Ly THPT Chuyén Lé Quy Dén, Binh

9
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Dinh,:B5: Thiry Trang; Nguyen Vein Qudn, Pham Ngoc Nam
11: Ly THPT Chuyén Lé Héng Phong, Nam Binh;, Trén Diic
Luong, Tritih.Thi Phwong Ha 10A1 Ly THPT Chuyén KHTN,
Ha Nai, Thai Nam An 1.y K24 THPT Chuyén Thai Nguyén;
Neuyén TirXudn Cong, Hodang Minh Tdn 10 Ly THPT Chuyén
Lrong Van Tuy, Ninh Binh; Nguyén Thé Cupnh 10 Ly THPT

Chuyén V5 Nguyén Giép, Quiing Bini Lua Phong Sie 11 1§
" THPT Chuyén Phan Ngoc Hién, Ca Mau, .

THS/139. Mgt hon dd duoc ném voi vin téc ban dau
vy = 40m/s dudi mot goc o = 30° 50 véi phuwong nim
ngang. Bo gua suc cdn ctia khong khi. Hay 1im van
thc goc cuc dai ciia vecto van té¢ chia hon da trong
guia trinh bay he do. :

Giii: Vén toc hon da theo phuong ngang va phiong
thing dimg & thoi diém t:

Vv, = Vo Cosa v, =V, sino— gt

Ban kinh cong ctia quy dao & thoi diém t:

. (‘/(vD cosa) +(v(_, sing— g ) )3

- |Er /\ii| = o2y gcosa

P T " A \ P e arA
Vin toe goc clia vecto vén toc clia hon da & thoi diém t:
v V,gcoscr : ‘
e - 3
R (vu cosa)
Khio sét hém nay theo t ta duoc:

= =V3/6(rad /)
N COSO.‘,'

+(v, sinec — gt')2

o

Cic ban ci Idi gidi ding: Hoong Thudn Long 11B, Pham Van
Son AK11 THPT Chuyén Quang Trung, Binh Phwéc; Nguyén
Huy. Thinh, Truong Nhdt Huy 10A THPT Chuyén Quang

Trung, Binh Phwic, D3 Thiry. Trang, Nguyén Vin Qudn, .

Pham Ngoc Nem 11 Ly THPT Chuyén Lé Hong Phong, Nam
Pinh; Luu Hoang Anh.10 Ly THPT Chuyén Trin Phu, Hai
Phing, Thdi Nam An Ly K24 THPT Chuyén Thai Nguyén;
Nguyén Thé Quynh 10 Ly THPT Chuyén V6 Nguyén Gidp,
Quang Binh.

DANH CHO CAC LGP KHONG

CHUYEN VAT LY
L1/139. 7vén mét ban xoay co dat mét chiéc ném cd.

-~ dinh. Kich thudc cde canh cita mét ben ctia ném tudn

theo t1 12 3:4:5 nhir hinh
v, Trén mdt ném co ddt
mat vdt nho o'vi tri cdach

cm. HE sb ma sat nghi
gifta vdt nhdé va mdt
ném la 1/4. Tim 1dc do
goc nhé nhdt cia ném
dé gitt cho Vit khong bi
triot xudng dirdi,

Gidi. Trong HQC phi quan tinh chuyén dong tron deu

voi the db godc o » cac lye tac dun;, I&n vit nho gbm:

trong Iyc P lyc quan tinh ¥, ; phan lyc ciia mit ném

N valuc ma sat . Gc,n o 1a goc tao boi mit

nghiéng cia ném va mit phing ngang thi

sina =0,6;co5a =0,8

Diu kién cn bang P + ﬁq +N+F =0

Thco_phimmg vudng goc voi miat ném

N =Pecosa+ ¥ sina (1)

Theo phwong song song vl mit ném

F,,+Feosa =Psina (2)

Tir (1) va (2) tim duoc

> sine — pcosa o> g sing — ,ucosa
f R psina -+ cosa

Hsina +cosa

Ciic ban c6 19i gidi ding. Truwong Nhit Huy, H6 Khdnh Linh
10A, TTTPT chuyén Quang Trung, Birh Phuidc.
1.2/139, Vdt c6 khdi heong 200 g duoc gin vao diu
dudi cia mét 10 xo treo thing dimg, d6 cimg cila
o xo la 200 N/m. Vit dwoe gii & vi tvi 10 xo khing
bién dang bang gia di cung. Tai thoi diém t = (0,
gid de biit ddu chuyén dong xudng dudi voi gia téc
= 2 5m/5*, Chon truc toa df thang dimg, chiéu
duong tir trén xudng, goc toa G tai vi tri cdn bang
cua vt Ldy g = 10m/s%. Ve dé thi chuyén dong (toa
do - thoi gian) cia vit.
Giai. Chon truc toa dd thang dung hudng xuong, gbec
toa dd tru'ng Vi vi tri cdn bing cua vat sau khi 161 gia
da. Chuyén déng cia vat nhd gdm 2 giai doan:
GD1; Va,'it con tiép xuc voi gia d, chuyén déng nhanh
din déu vdi gia toc a. Trong giai: doan nz‘ty, d6 thi la
mét phin parabol.
GD2: Vit roi gia &, dao déng didu hoa vdi tan sd

Q;JE . Tai thoi diém vat 1oi gia d&:
m .
N=0 -
= P —kAl = ma=> Al = 0,75(cm).
a=2"5m/s* _ : :

Van tbe vt khi do v=-/2aAl = 0,2(m/s)
Mt khac, khi v&t & vi tri cin bang thi 16 xo gidn
Al Tg = l(cm)

=> khi v4t bit du dao dbng, n6 c6 ly 46 x,=-0,25(cm)

2
Bién dd dao déng 4 = ng +-”% % 0,68(cm),

Tir cac s6 lidu trén ta v& duge db thi chniyén dong
nhur sau:

10
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L3/139. Mot 16 xo c6 @6 cimg k dgt thang dimg, diu
dwdi ¢é dinh, ddu trén gdn mét dia can khéi lugng m,
Mét vit nho khoz hupng 2m dugce tha roi ty do tir do
cao h 50 voi mar dia cdn. Va cham grua vt va di cdn
la hodn todn mém. Tim gic tri nhé nhdt cia h @ sau
va cham, vt ¢6 thé roi khéi mdt dia can.

v

Gml Téc. do vt 2m ngay triréc va cham voi dia cén

v, —,;‘Zg (I)Vachamhoantoanmem sauvacham_

2 vét chuyén déng véi cing tbe do - -
B 2
2mvy = (m +2m ):V =v= "3“.’0: (2) Sauva cham, hé vit

—.dia cén coi nhu 1 vt g_én vao, diu 1o x0, dao déng
didu hoa véi tin 56 @=,/— (3), quanh vi tri cén
bing nidm bén dudi’vi tri-va cham midt khoang

X, = 2lzg (4) Ap dung BLBT co nang, blen do- dao

ddng cua he la A =[x +— mv’ (5)

Vat 2m ¢ thé roi dia cén ncu trong qua trinhi dao
dong, do 16n gia tde cia hé tai vi tri bién trén (Vl trf
cao nhat) 16m hon g (khi d6, dia cin “bi kéo xuong_,”
véi gia tbc lomhon g, trong khi gia tdc cyc dai cua vat
2m chi bing g), tic1a @42 g (6) ‘

Tir (1); (2); (3); (4); (5) va (6) tim dugc:

8kgh
dg? +—o=
# " om

-2 g (lubn xay ra). - -

Nhan xét: ngay ca khl b= 0 thi vt 6 kh01 lucng 2m
van roi khoi dia cén, Nguyen nhén ciia didu nay 14 do
sau va cham, vi tri ¢in bang mai cua hé cach vitri va
cham mot khoang %o nhu d4 chira & (4) blen do dao

dong 1bi tlueu ciia hé bang x; hén gla tbe tcu thidu cia

hé bang ®Zx, ludn thoa man. (6)..Néu mubn vit roi tr
trén xudng khong rini dia can; khéi lugng cia no phai
nhd hon dia cin (ban doc tu cht’mg minh).

DANH CHO CAC BAN YEU TOAN
TI/139 Cho cic séa, b, ¢, dthda min
a+b+c+d>4 va a 2ip? +e 24d? 216,

Chung minh réng max (a,b,c d)>2 |
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; Gidi. Gia st max (a,,¢,d) <2 Vi vai tro ciaa, b, ¢,
d nhu nhau nén khong mét tinh téng quat gla su
2>a2b2c>d-Néud<0thi

2>a+b+c—42~d=>d>-2 > -2<abcd<2

= a’ +b> +c? +d? <16, tréi vdi gia thict.

Vay max(a,b,¢,d)2 2.

T2/139: Tim nghrem nguyen duo‘ng clia phu‘ong trmh
e

Glal Vi 2x +3J =z’ ncn z la s61é. . :

Vizi=(~ 1y (mod3) va z% =0; ](modp)ncnxcham

Do'd6 z '*('— ) (mod4) va 2% =0, l(mod4) nén 'y

chan Tadaty Zkthl 2*—(a+3k)(a‘ 3")

=a+3F=2"a-3F=2" mm Lo LpsE

=n=1 =2 _1=3" Vi y=m+1 vaxchin
. L mebo N mel
nén m - 1 chin, Ta ¢é (2-2 _,,1][2 2 +1] 3*

m-1

=22 —1—]:>m 3. =>x=4 :>k—1:>y 2

Ciic han cé 161 gidgi dimg: Nguyén Trong Duo‘ng 10T, THPT
D& Luong 1 . Nghé An .

T3/139. Cho hai duong tron cat nhau ta: ha! dremA
va B. Mt duimg thdng qua A, cdt hai duomg tron ldn
Iwot tai Cva D. Goi M va N la diém chinh gitta cung
BC,.BD.(cdc cung khong chita diém A). Goi K la
trung-diém ciia CB: Chung minh rang < MKN =90,
Giai. Goi M, va Ny lan luot 13 trung diém cita BC va
BD. Ta c6 BMlk'NI 1a hinh binh hanh. Do d6 -
ZKN,\N = ZKN,B +90° = ZKM B +90° = AKMIM
Dt o0 = ZNDB = ZNAB . Ta ¢t

D QN
kv MB 5P
NN, ND.ima %BDma
vi AMCB_—I-ACAB_E(ISOU ADAB) 000 ~er
oen MM, _ CM,cota zBC“"“
Do do —]*VK—NN—— KM , SUY ra hai tam glacMMKva

KN\N dong dang,
Suy1a ZMKM = ZNNK = ZMKN = 90°. BPCM.

Cic ban 6 1o gmt dung Vi Ngoc Nmn (,huyen Ly BK]Z
THPT Chuyén Quang Trung, Binh Phude.

1.




"SAI SO TRONG THI NGHIEM

THUC HANH

Trong nhitng nam gan déy, v&i viée d6i mdi phuong
phap day va hoc thi yéu cau dbi véi ngudi hoc 1a phai
chi trong hon toi k¥ nang thye héph. Chinh vi vay
ma bit du tir dé thi Pai hoc, Cao dang nim 2014 Bo
Giao duc di ra t6i phin thuc hanh. Tuy nhién, hién
nay chua c6 tai liéu nao dé cép chi 'tiét dén van dé
nay. Do do, t6i xin dugc bién soan ngan gon ndi dung
va mt sb vi du minh hoa dé thiy ¢8 va cac em hoc
sinh cing tham khao,

1, 7 don vi co bédn ciia hé SI:

* Kildgam (kg) - don vi khdi luong.

* Mét (m)— don vi d6 dai.

* Gidy (s) — don vi thoi gian.

* Ampe (A) — don vi cuong d6 dong dién. .

* Kenvin (K) — don vi nhigt d6.

* Candela (cd) — dom vi cudng d6 sang.

* Mol (mol) - don vi lugng chit.

I1. S6 chix sb ¢6 nghia: .

- S5 chit 56 ¢6 nghia clia mét s6 13 tﬁt ca cac chir s6
tinh tir trai sang phai, ké tir chit s6 khac 0 dau tién.
Vi du: 86 3,14 c6 3 chit s6 c6 nghia 1a: 3, 1 va 4.

S6 0,05040 ¢o 4 chir sb co nghiala: 5,0, 4 va 0.

86 1,6.10°1 ¢6 2 chit s6 c6 nghia la: 1 va 6.

* - 86 chir'sd co nghia cang nhifu cho biét két qua c6

sai s cang nho (d6 chinh xac cang cao).
I11. Sai s6 trong thi nghiém thyc hanh

1. Phin logi sai s6 theo nguyén nhin

-a) Sai 56 hé :ha’ng- 12 loai sai s6 ¢6 tinh quy luét én dinh.

- Vi du: Sai so do dic diém céu tao cua dung cu gy

13 {goi 14 sai s6 dung cu).

b) Sai sé ngdu nhién: 13 loz_n sai sb do tac déng ngu

- nhién gay nén.

- Vi du: Nguai bam dbng hd do thoi gian som hay
mudn s& giy sai s0.

2. Gia tri trung binh
Gia st két qua do n lan dai lugng A lin hrot 12 4,
A, A -

n:

Gia tri trung binh cua dai lwong A
Xo A+A+--+A

n
3. Cach xac dinh sai s6 cia phép do

a) Sai s tuyét dbi trung binh (14 sai s6 nghu nhién):
— AA +AA,+--+AA —- _
L — > Véi AA, =|A, - A&| 14 sai

sb tuyét d6i ing vai 1an do thir i

b) Sai s6 tuyét dbi cua phép do: AA =AA +AA’

Vi AA' 1a sai s6 dung cu. ‘

¢) Sai s6 dung cu: Goi v 14 cdp chinh xac cia dung cu
do, M l4 giéi han do ciia dung cu (d6i véi dung cu chi
c¢6 mot thang do) hojc 1a gidi han cua thang dung dé
do (d6i v6i dung cu co nhiu thang do). Sai sb tuyét
dbi cia dung cu duge xdc dinh béi cdng thic:
AA' = M . Théng thudng cip chinh xdc ciia dung cu
duc ki hidu bing s6 ghi trén dung cu va dugc khoanh
tron lai.

Trong tradng hqp trén dung cu khong chi ra cap
chinh xac thi sai s6 dung cu thwong duogc liy:

+ p?mg nira d§ chia nho nhat trén dung cu: ddi vai cac
dung cu do chi thi bang kim, quay tron quanh mdt
truc ¢& dinh (vi du: ampe ké, von ké khung quay,...);
thudce ké; thudce do goc;...v.v.

+ bing ; mét do chia nho nhit trén dung cu: dbi véi
cac dung cu do hién s8 (vi du: dong hd bam gidy loai
hién so ..); dung cu do chi thi bang kim, nhay timg
budc ch dinh (vi dy: dbng hd dién tr bém gidy ding
kim,...); dung cu cé nhiéu nic diéu chinh (vi du: hép
dién tré mau, hop tu dién mau,...);...v.v.

4. Cach viét két qui do: A=A AA

AA: dugce viét dén mdt hoiic tdi da 2 chit s6 c6 nghia.
A : duoc viét dén bic thip phan tuong img.

Vi du:

Cichvibtsai | d—(310,08)m

Céch viét ding | d=(3,10+0,08) m
- Gia tri thyc cta dai hugng A nim trong khoang gia

tri: A—AA<ASA+AA

5. Sai 56 6 dbi: 5A _% 100 %

Sai s6 ti dbi cang nhé thi phép do cang chinh xac.

6. Cich xic dinh sai s6 ciia phép do gian tifp

a) Sai s6 tuyét d6i ciia mot tbng hay hiéu béng téng
cac sai sb tuyét ddi ciia cac s6 hang, ‘

12
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e

-Vidu Néu F=X+Y-Z thi AF=AX+AY+AZ

b) Sal s6 1 dbi cia mét tich hay thuong bing tong cac

sai s6 ti d6i cua cac thira s.

Vi du: Néw F= oY iy SF=8X+8Y+3Z &
AF  AX AY AZ

—_—= =t —_—
F X Y Z

IV, Mgt 56 vi dy minh hoa

Ciu 1: Pon vi do cila dai lugng nao sau day khong

phai la don vi co ban trong hé SI?

A.Chuki. B.Lids. C.Vintdc. D.Khéiluong.

Céu 2: Ki hidu: Fla luc kla d6 cing cta lo xo, m 1a

khdi luorng, ala gia tdc. Trong hé SI, don vi ctia bidu

thixe mJ trung vai don vi cha dai lugng vit li nao

sau day? :
A.Dong lugng. B. Dng nang.
C. Vin téc. D. Cong suat.

Ciu 3 (CD 2014); Theo quy udc, s6 12,10 cé bao
nhiéu chit s6 ¢o nghia?-

Al B.4, - C.2. D.3.

Ciu 4: 56 liéu'nao trong cac s6 lidu sau ddy 1a kém
chinh x4c nhét? .‘

S6 hoc sinh cia tinh X dy thi dai hoe ¢6 khoing
A.2,14.10° hoc sinh. B, 2,1.10° hoc sinh,
C.2.10% hoc sinh. D. 2140 hoc sinh,

Ciu 5 (CP 2014); Ding mét thudc 6 chia db dén
milimét do 5 [4n khoang cach d gifta hai didm Ava B
déu cho ciing mét gia tri 1a 1,345 m. Léy sai s dung
cu 1a mét 36 chia nho nhét. Két qua do dwoc viét la
A.d=(1345+2)mm. B.d=(1,345+0,00)m.
C.d= (1345 + 3)mm. .D.d = (1,345 + 0,0005)m.
Cau 6: Mot hoc sinh ding panme c6 sai s6 dung cu la
0,01mm 8 do dudng kinh d cia mét vién bi, thi thu
duge két qua cho bai bang sb liéu dudi day:

A 1,0%

trong thi nghiém 1a

Lindo |1 2 3 4 5

d(mm) |647 1648 |651 |647 |6,52

Pudng kinh cia vién bi 1a

A.d=(649+003)mm B.d=(6,49+0,02) mm
C.d=(649+001) mm. D.d=(6503) mm
Ciu 7: Két qua do dién tré R duoc viét dudi dang;:
R = (40 £ 1) Q. Sai sb ti ddi cha phép do 1a
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B.4,0% C.5,0% D. 2,.5%

Céu 8: Trong bai thyrc hanh x4c dinh téc d9 trayén
ani, mét hoc sinh do dugc budc song cia dm la A =
(77,0 + 0,5) cm. Biét tn s6 cua ngudn am f= 440+
10) Hz. Téc db truyén &m ma hoc sinh nay do duge

A. (339 +£ 9y m/s. B. (338 £ 10) m/s.

. (339 10) m/s. 1. (338 £ 9) m/s.

Cau 95 Trong bai thyre hanh x4c dinh budc song anh
sang bang thi nghiém giao thoa Y-ing, mét hoc sinh
do dwoc khoang cach giira 6 van sang lién tiép 1a L=
(3,000 + 0,005) mm va khoang cach tir hai khe dén
man D = (1,00 £ 0,01) m, Biét khoang cach giita hai
khe hep a = (1,000 £ 0,005) mm. Budc song anh sang
dung trong thi nghiém 13

A. (0,600 £ 0,009) um, B.(0,500 + 0,008) um.
C.(0,60+0,02) um.  D.(0,60 + 0,01) pm.

Chu 10: Mt hoc sinh x4c dinh gia tdc roi ti do bing
cach do chu ki dao dong cua con lac don. Két qua
do thu dwgc chu ki va chiéu dai cda con Iic 1in luqt
laT= (2,01 iOOl)sval— (1,00 £ 0,01) m. Lay
7 = (3,140 + 0,002). Gia tbc roi tw do tai noi lam thl
nghlem la

~ (9,7 +0,3) m/s?
C. g = (9,76 £ 0,42) m/s*

B.g - (9,8 +0,4) m/s?
D.g =(9,76 £ 0,21) m/s?

Cau 11: Von ké cb cdp chinh xic 1a 1. Néu ding

thang do 100V gé dQ higu dién thé thi sai sb dung cu la.
A1V, B.0,5V. C.2v. D15V
Cau 12(PH 2014): Cac thao tic co ban khi st dung

dong hé da ning hlcn s0 (hinh v&) dé do dién 3 ap xoay
chidu c&120 V gbm: ~

2. Nhan nit ON OFF dé
bét ngudn ciia dng hd.

(r DIGTALMULTIMETER ™\

N DT 9202 N
b. Cho hai dau do ctia hai ON_OFF
day do tiép xic véi hai [ ]
ddu doan mach can do

dién ap.

2K 20K IMUM
+ & 0

¢. Vin din danh déu
cia nim xoay t6i chim
co ghi 200, trong wing
ACV.

d. Cim hai d4u ndi cia
hai diy do vao hai &
COM va VW. o © o o
e. Chir cho cc chir 5 6n
dinh, doc tri s cia dién ap.




A

VAT LY & TUCH TRE:

g Ket thic céc thao tac do, nhin nitt ON OFF: dé tht
nguon cla dong ho.. '

Thu tir: dung cac thao tacia:
' Bc d ab eg
Dd b a,c,¢ 8

abdceg
Cdabceg

Chu 13: Trén hinh -
vé& biéu difn thang .
chia va kim chi
cua ampe ke khung o
quay duofo e ndi
liep "voi c'hen o
trong mach Lay'
sal 56 dung cula mot nua do chla nho nhat Cuorng
db dong dién qua didn try la '

A (2,6+02)A, B. (23i02)A
c.(zsé'o'l)A D.@3x0)A
V. DAPAN VA GO Y

Ciu l: Dapan €.

G‘w y Trong hé SI, ‘don' s vi ctia chu ki la glay (s)
don vi cua li dé 1a miét (m) dorn vi ctia khdi logng
la kllogam (kg): day 123 don Vi co ban trong hé ST
Con don vi clia vén tde 14 mét trén gidy (m/s); day
khong pha1 1a don vi co'ban trong hé ST mi 13 don vi
dan Xuat, . - :

Céu. 2: Dap ; én A

Goi y: Tacd: ' | o Lo
Flla N.(m/s” '

[ J m ]\/[ [f] L \/% ~kgm/s

D6 14 don vi cia dong luong trong ho SL -

Céu 3; Dap an B.

Goi §: 86 12,10 co4ch1r so conghlala 1, 2 I va 0.

Ciu 4: Pap an C.

Goi y y: So chir s6 co nghia cang nhleu cho blet két qua
¢ sai sb cang nho, tirc 1a ¢é d6 chinh xac cang cao.

'S62,14.10° 66 3 chit s ¢ nghia.

S6.2,1.10% ¢4 2 chit 86 co nghla
So 2.10% ¢o 1 chit sé ¢o nghia, ,'

_ So 2140 ¢ 4 chit 56 cé nghia.

Viy 6 liéu kém chinh xac nhat 142,103 hoc sinh.
Cau 5: Pap 4n B. R

Ggi p: - Theo dé bai:. . o
dy=d,=d,=d, =d, =1,345m.

- Gia trj trung. binh;

q- d +d, +ds+d +d‘—1345m ‘

- Sai 56 tuyét ddi cia timg I4n: do 1a:
Ad, = Ad, = Ad, = Ad, = Ad, _|d -d|=0

- Sai b tuyét dbi trung binh (sai 56 ngiu nhlen) la:-

vl Ad, + Ad, +A;l + Ad, +Ad

- Theo dé bai, 1y sai 56 dung cu lamét do chza nho

nhit, ma thuorc cb chia do dén milimét nén sal so
dung cu Ia; Ad'=1mm=0,001m, ‘

- Sai 6 sO tuyét. dbi oua phép do la:

Ad =Ad+ Ad’ = 0+0 001=0,00] m.
-Ketquadoduorcwetla d d+Ad=(l, 3451 0 OO 1) m,
CAu 6: Dap an A,

Gyi y: - Gia tri trung binh cua duomg kinh vién bi la:

i d +d,+d;+d, +d,

5
6 47+6 48+6 51+6, 47+6 52

5
- Sai 56 tuyét dbi ciia timg 1dn do la:
Ad jd d[ 002mm Ad, _[d d] 0011nm

=6,49mm .

Ad, _]d d' 002mm Ad ]d d| 002mm
Ad _|d d| 003mm

- Sai s6 tuyét dbi trung bmh (sal 56 ngau n]uen) IR
A= Ad, + Ad, + Ad, + Ad + Ad,

o . 5 _
_0,02+0,01+0,02+0,02+0,03
ST g .

- Theo d¢ bai, sai s6 dung cu 1a: Ad’ =0,01 mm,
- Sai b tuyét ddi ciia phép do 13

Ad = Ad+Ad'—0 02+0,01=0,03 mm
- Puodng kinh cia vién bi la- ‘
d=d+Ad= (6,491—0,03) mm, '

Ciu 7: Pap an D, _
Goi ¥: Sai s6 ti dbi ciia phép do la:

=0,02mm

6R=A—_1{--100%=l'100%=2=5%- .
LR 4

Ciiu 8: Dap an C.
Goi y: Toc db truyén ani: v = rf (1) Do do:
V=Af=0,77.440=338 8 m/s.

A
Ty
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VAT LY & TOGI TRE

-A?LAI'

-Tir (1 = :»Av v M;Léri}. i
- u( ) ‘_—> _—_T T - % f T

| 05
=31 9 9m/
._338’3( 440]

17

-Téc do trayén dm ma hoc sinh nay do duoc trong thl
nghlem lalv=vi Av (339+ 10) m/s n

Ciu 9: Bap an D

Goi j: Kh =L *L .
i p: Khoang van; = R
. a1 alL .
¥c song anh =22y
Budc séng dnh sanig: ), D=5 _( )‘,_
Do do "X:iii=£=0,6¥‘m!"
5D 51 . o
A a AL . A
-Tir (1 —_— =
T (). = 5 T
= M:x(? -?ArLJr———)
: a'_ L D .
50,6(0(1)05 0295+01°1J 0,01m.

- Buege song anhi sang dung trong tln ngh]cm la: . i
7L K+Ah (0, 60+0 OI)Mm o

Cau 10: Pép an D

Goij: Chuki: T= 27 [© o godnt (1)
| g TETT
-no o g_._ 4Tf .%1-{9 7617 m/sz__
-Tix (1): z%‘—.o zﬂ:.‘ﬁj 2‘%-
= Ag= g(Z% Aj 2%]
-06(O (1105 0205+0101J=0’01_

- Gia tbc roi tur do tai noi lam thi nghiém 1a:
8=F+Ag=(9,76+0,21) m/s,

Céu 11: Dap én A,

'yM 1_100V
100 100

Gi §: Sai sb dung cu la: AU'

Céu 12: Pap an B,

=1V.

trong ving ACV (dc do dién 4p xoay chlcu eon néu
do dién dp khong doi thl trong ving DCV). Tlep theo

“1a cam dély do vao céc b cAn do. Sau khi thue hi¢n hét

cao thao tac lién quan téi may do, kiém tra lai thét ky
ri méi duoc bt may, vi néu bt may trude thi cé thé
gély nguy hiém hojc hr hong dung cu do. Do d6, thir
tu diing cac thao tac 1a:

- Vin diu danh du cia num xoay tm Chm"ﬂ cod ghi
200, trong ving' ACV. " L

- Cém ha1 dau ndi ciia hal day do vao hai COM vaVW
- Nhan nut ON OFF de bat nguon cua dong ho

- Cho hai dau do ctia hai diy do tiép xuc vei hal dau
doan mach can do dién-ap. Do Do

- Ché cho cac chit s6 6n dinh, doc tri s6'clia dlon ap.
- Ket thiic cac¢ thao tac do nhan nut ON OFF de tat
ngudn cia ddng hd.

Cau 13; Dapan C. :
Ggi y: Tix hinh v& suy ra, do chla nho nhat cua ampe
ké Ia; % =0,2A- | o

- Kim ampe ké chi giétri la: T=2+3. 0"2‘-42'6A'

- Sai sb tuy¢t d6i ctia phép do chinh 13 sai s6 dung cu,
tirc 12 bing nira gia tri dé chia nho nhat cia ampe ke

do do: AI-(——-———O iA-—OlA

- Viy cudmg do dong dién qua dién tré la:

I=T+AI=(2,6+0,1) A.

Bién soan: TRAN VAN LUONG
(Pai hoc Bach Khoa TP Ho Chi Mmh)

| bBE RAKY NAY (Tr'é’p theo trang 6)

Gyi y Mot s6 luu y khi st dung dong hd da ning
hién s6: Pé do dién ap xoay chiéu ¢& 120 V thi phai
vén dAu danh ddu ciia nim, xoay téi chim cé ghl 200
(glm han. ctia thang do phai 16n hon gi4 tri c4n do),
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goéc voi hinh vE

})E THI HOQC SINH GEOH THPT
- TRUNG QU@C '

VONG 2 NAM 2002

Bai 1, Mot mb hinh “Sudi phun tr déng” dugc vé
trén Hinh 1, trong d6 A, B, Cla 3 binh chia , D E, F
Ia 3 6ng nhd, K 12 mét van. Trong A, B, C va céc bng
D, E déu chira nude, chénh 16ch d6 cao cia mit nwée
trong cac binh 14 &, va h,. Bén kinh tiét dién cia A, B,
C 1a 12 cm, ban kinh cda D 14 0.2 cm. Néu mé khoa
K thi thiy nudc phun 1én khoi 6ng D. Néu truée khi
ma khoa K ma nang dau trén ciia ong D 1&n mot doan
kha cao (gla st éng du dai), sau do mdi m& K thi mit
nudc trong ong lap tuc
déng 1én, cudi cling mijt
nuwéc can bing & mét do
cao nao do.

1. Giai thich nguyén
nhén c6t nudc dang cao
sau khi md khoa K.

2. Khi diu trén cia
ong D di dai hdy tim |
su chénh léch d6 cao _ r
cia mit nudc ding yén ] g
trong D va mit nwée -
trong A.

3. Thuyét minh vé
ngu5n ning lrong chn
dé cot nwde dang cao.

Bai 2. Trén Hinh
2, trong khu vuc
hinh try ban kinh
R c¢0 mdt tr
truomg cudng d6
“déu, phuong cia
fir trudng vudng

va hudng ra phia ngoai. Cirong d6 cam @mg tir B bién
© dbi déu theo thm gian theo qui luit %E K Kla

mét hing sé duong). Khéng gian ngoai khu vire hinh
trg khdng c6 tir truong. Kéo dai mot ddy cung tir
diém A thanh mét nia dwong thing sao cho cung AC

tao véi ban kinh OA géc o =% (xem hinh v&). Trén

mra dmmg thang dé, lay mot didm bat ky cach A doan x.
Tim gi4 tri suit dién dong gifva A va didm vira chon trén.

Bai 3. Trén mat ban cach dién, tron nhén, nam ngang
¢6 3 chat diém mang di¢n duong 1,2, 3 nim & 3 dinh
cia tam giac déu d6 dai canh 13 1, C la trong tdm cia
tam giac (Hinh 3). Khéi hrong 3 chat diém déu la m,

déu mang dién lucng q. Néi cac diém 1,3 va 2,3 bang
cac thanh citng, nhé, nhe
va cach dién, tai diém
n6i 3 1a ban 12 khéng ma
sét. Biét ring luc hé bit
d4u chuyén dong, tbe do
cta ca 3 chit diém bing
0. Tim tbc d6 cla chat
diém 3 khi né chuyén
dong t¢i C,

Bai 4. D¢ do hé s6 tw cam ctia mdt cudn day, ngudi ta
lip dit mét phuo‘ng an nhu Hinh 4.1 dudi diy, trong
do E la nguon c6 thé dleu chinh dién ap, K 1a ciu
dao, L 14 hé sb tr cam cin do ciia cudn day, r; 1a gia
tri dién tré cia cudn day, D la diét Iy twdng, r 1a dién
tror ciia hdp do nhiéu soi dién trd tao thanh, A 1a ampe
ké, lay cac sgi dién trd gilta a, b trong hinh 4.1 dua
vao dng nghiém 1 nhur v& trén Hinh 4.2 véi su b8 tri
lap dit dugc trinh bay dudi hinh. Trong xilanh (5) va
ong nghiém (1) chira cling mdt loai khi nao d6 (c6 thé
coi la khi ly twdng) co nhlet dung mol ding ap 12 Cp.

Nho chuycn déng 1én xuong cua pitong (6) nén co
thé didu chinh vj tri ban dAu cia giot chat 1ong méu
& bén trong ong din tiét dlf;n nhé (8). Sau khi didu
chinh ta khéa van (10) lai khién cho 2 phan ctia chat
khi bj ngan cach. Puong kinh trong cla ong din (8)
lad Ap suit khdng khi 1a p. Gia sir cac thiét bi chira
khi d8u cich nhiét, nhiét dung cia céc soi dién trey
khéng ding ké.

1 a s
Fop "L;L\ rf’]
! @ b
T ’6
5
@}a @10
b
77 2

Hinh4.2.

1- Ong nghi¢m  2- Nut cao su  3- Day déin bang

dong 4- Ong thong 3 diu 5- Ong xiranh. 6~ Pltong
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7- cac sgi dién tro - 8- Ong dan dit nim ngang ; bén :;-:
trong chira chat long mau d4u phi théng voi khong )

khi, dAu trai théng v6i bng nghiém . 9- Bang vach co
thude chia d§  10- Van khoa

a. Trinh bay cac budc tién hanh thi nghlem de do
dwoc d tw cam L,

b. Dung tit ca cac dai luong di cho cta 4é bai (t, .,
Cp» P, d, v.v..) va cac dai lugng nhén dwoc khi do dac
dé biéu didn céng thuc tinh L.

Bai 5. Khi thau kinh 18i mong dit trong khong khi,

khoang cach tix tim thau kinh tgi tlcu diém vé 2 ph1a
la bang nhau. Gia sir moi tnrcmg vé 2 phla cua thau
kinh 16i méng L khéng gidng nhau, c6 chiét suit la_n
lugt 14 n, va n,, thi mdi phia ciia thau kinh c6 mét tigu
diém (gia st 14 F, va F, ) va khoang cach tir tim thiu
kinh téi F| va F, ciing khéng gidng nhau va 1in luot
cogiatr laf, vaf,.

a. Lp cong thire thau kinh.

b. Néu c6 1 tia sang gén truc, tao Vi tryc chmh gbc
0, hwdng toi tim thau kinh thi tia 16 tao véi truc chinh
g6c 6, 1a bao nh;eu -

¢. Bén dai luqng f], S ny; ny €6-quan hé véi nhaun
thé nao?

Bai 6. Trong hé toa d6 vubng goc 2 chiéu S dimg yén
so vdi phong thi nghiém c6 mt phéton anh sang, mot
clectron bay doc chiéu dwong truc x tdi géc toa dd
ding yén O. Theo hucmg truc y phat hién mét phéton
tan xa. Biét rang khdi lugng nghi cta clectron 1a mg
tc d6 anh sang 1a ¢ , hiéu, ‘ning luong photon toi véi
néng lugng photon tan xa bing 1/10 niing hrong nghl
ctia electron.

1. Héy tim gi trj toc d6 chuyén déng v ¢ia electron.
Tim goc 9 tao b phucmg chuyen dong cua clectron
tao vdi truc x, thm gian Ar dé electron chuyén dong
161 diém A cach gbc toa db khoang I,

Z Khi electron trong céu 1 bét ddu chuyén dong voi
téc db v, mbt ngudi quan sat S’ cling chuyén dong
véi the d6 v so voi hé toa d S theo cling phwong véi
chuyen dong cha electron trong S (nghia la S° dimg
yén tuong doi véi electron). Hay tim d¢ dai ciia OA
trong hé qui chiéu gin v&i §°.

Bai 7. Mot soi ddy nhe, manh, khéng giin duogc xudn
qua mét hat ngoc trai khéi lugng m {coi nhu chét
diém), ddu duéi cua diy cd dinh tai didm A, ddu tén
ndi v6i mot khuyén tron nho, khuyén tron nay co thé
trurot theo mét thanh niim ngang c6 dinh (khéi hrong
khuyén tron va ma sat véi thanh ngang déu cé thé
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b qua). Thanh ngang va A cung nim trén mot mat
phang thing dimg. Lic bit du, hat ngoc trai ap chit
vao khuyén tron, soi ddy bi kéo thing nhy Hinh 7.
Biét ring d6 dai soi day 1a 1, khodng céch tu A téi
thanh ngang 13 h, s¢i day chiu dwgc luc cang t6i da la
T,, trong qué trinh hat  ngoc trai tnrot xudng; sgi diy
bi diit truuc khi t&i diém thap nhét. Hay tim vi tri va
gia tri toc db hat ngoc trai luc sgi day bi dit {gitta soi
déy va hat khéng cé ma sat). :

thar\zh ‘ngang ' _ vong khuyén

‘hat ngoc trai

Hinh 7.

DAP AN
Bai 1. 1. Gia sir ap suat khi quyen 13 p,, khéi hrong

riéng cia nudc la p.Tinh hudng trudc khi mé khéa K
dugc vE trén hinh a.

o
=

< —f
_—

o S

Ap suit chat khi trong B, C la:

Pe=Pc=D +Pg(}l| +h2-) (1)

Ap suit chit khi trong D 13 25 = Ps — pgh (2)

Tir (1), 2)tacd Pp=Po+Pgh

Tirc 1 pp, > py. Sau khi mé khoa K ap suit khi trong
D giam 161 py, khi d6 py, - p, > pgh,. nén hop hyc tic
dung Ién cdt nuéc trong 6ng D & phia trén binh B
hudng 1én trén 1am cho nudc trong ng D ding cao
2. Gid st lwgng nudc ting 1én trong D co thé tich_,:_,ia
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AV thi thé tich-nudc trong B cling gidm mét lugng
AVlam cho mit nmroc co ha thap d6i chut va nhu thé
ap suit-chat khi trong BvaC. cung CO: g]am mét chat,

nuéc trong A qua dng E chay vao. C khi thé tich dong

nudc tir A chdy .vao la AV, ap sudt khi trong B, C lai
tro-vé gia tri-ban- d4u. Bai vi ban kinh cia A B, C
- béng 60 lan bankinh.cia bng D nén dién tich tit dlon
ngang ciia chung 1én gép. 3600 lan dién?tich,tiét dién
ngang cta D. V&i luong nudc thing giang rat nho
{(£AV), sy thay dbi dd cao gly ra trong A B, Cco thé
bo qua nghia la gia trj d cao van la hy va h

Gia st sau khi c6 cén bang, mit nudc trong D va
trong A ¢6 -9 chénh cao 13 H (Hinh b) thi
Po+ P8 +h)=py+ pg(H + 1)
Tir do suy raH = b,
3. So sanh Hinh a va Hinh b may rang; su khic biét

ciia thé tich nwée AV tir A chuyén xuong C so vdi thé -

tich AVi B chuyen enDlag cho tnrong hop trude
the nang trong tmorng glam con truorng hogp sau thi
thé ning trong trudtig lai ting, truorng hop trude the

nang trong trudmg giam AE, = pAVg (h +h )
Trong tim cla ct nudc ding lén trong D cach mit

nudc trong binh A khoang"-%— nén trong tmorng hgp

sauthéningtrongtrudmgting AE, = pAVg(h -+h, /2)
Nghiala AE, > AE,
Tir d6 thiy ring mét phin thé ning cila cia lwong
nude AV bi giam do tir A chay xudng C chuyén hoa
thanh thé nng cin thiét dé nudc tir B dang 1én trong
D, con phan khac thi bién thanh déng ndng cia cft
nudc va phat sinh dao dong, sau dé do ma sat gitta
nudc va dng, nudc sé dimg yén & mét mic ¢d dinh
trong D cach mit nwde cia A khoang h, nhu da chi
ra o trén.
Bai 2. Bén trong hinh try t6n tai tir truong bién doi
nén & khu vyc khong gian ngoai hinh tru phat sinh
mét dién trudmg x0dy ¢6 dwong sirc la dudng tron,
tdm dwong tron ndm trén truc hlnh thy, mit tron
vudng gdc vdi truc tru nhu; duoc v& bing dudng nét
it trén Hinh 1, Trong mét din trudng nhu viy, khi
. dién tich dich chuyén theo. phuong ciia ban kinh bat
ky, do Iyc dién trwong va phwong di chuyen vuong

gocvdi nhau nén cong ctia lire dién treong xody bang_

0, vi vy sudt dién dong theo hudng ban kmh cla mot
1§ trinh bat ky.déu bang 0. S
L. Vi didm P bét ky trong khu vird tir 'trtrc‘mg: (Hinh
1): <R 'Nbi OA va OP. Xét mach phan héi kin

APOA: sudt dién déng ciamach E, = K, + B, +E,,
trong 46" E.p. 50, E, 1an luot 14 suét dién déng giita

céc diém A va P; P va O; O va'A. Théo phan tich &
trén thi E_,,o =0 Eo,: =0nén E , =E (I) '

-

- Hinh 1.

G01 dlen tlch AAOP 1a SI, ttr ’rhong qua dlen tlch nay
laCD =BS,, thco dmh luit cam ung dlen tu gla tri

sua_t dién dong cua mach phan h01 la

B A% _gAB
Af Ab |
Cin cir diéu kién di cho E; _K'Sl"'('Z) o
1 .
Ti HlnhltacoS_— R -
u 53R sma \/_ (3)

T (1), (2), (3) tmh duorc gi tri suét dlen dong theo

dornAPl x4

2: v6i diém Q bat ky & ngoat khu vwe tir trudmg (Hmh
2): ¥2V2R  ni OA va 0Q. Xét mach phan hi kin
AQOA, gi4 sir sudt dién’ dong ctia mach 3 E,, tuo*ng
tu cac phan tlch dténcd Eip=E, (5 -

Tur thong qua mach phan h01 AQOA bang tr thong di
qua dién tich ‘cila mach nim trong vung tir truong 32
=@, = BS,. Theo dmh luat cam vmng dlen tir gla tri
cha thé d1¢n dong trong mach phan héi la '
E,=K.S, (6) =
Trén Hinh 2, ndi OCtacod 4COQ 45 va ..

ZOQC a— ﬁ ,vadodo. S SMoc+Squafocn“
2R sinez_z.-zfejc'osa+£réfe = RGnasp)
.

my;,j:i‘l ——R a+8)
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wﬁwlﬁ&mm

Trong AOCQ ta c&

Viviy §, =—R? (1 + arctan =

‘/—RJ ™

Tir (5), (6), (7) tinh dugc suat dién dong theo 'duo‘ng

x—\/ER]

2
AQlE,, =——K§ [1+arctan

Bai 3. X6t hé gbm ca 3 chat diém: do tinh dbi xing,
lic dau diém C 14 trong tim ciia hé. Vi hé chit diém
chiu tac dung cua cac ngoai luc cén bﬁng l3n nhau
nén khéi tim hé ding yén. Vi cac

thanh déu cimg, cac chat diém 1,2 y 1__,,,
déu chiu tac dung cia lyc tinh dién

nén mudn gitt khéi tAm ding yén

thi 1 phai chuyén déng sang phai ' C
hudng 1én trén, 2 sang phai xudng =13
dudi ; con 3 chuyén dong sang trai. .-
Khi 3 chuyén t6i diém C thi 1,2 s&
t6ivi td A, B n3m trén mét dudmg
thing, toc d6 cla 1 va 2 c6 hudng B o
sang phai, clia 3 ¢6 hudng sang trai’ 2

nhy trén hinh vé.

Goivy, v, vy 12 gla tri toc do cua chung tai thoi diém
d6. Do tinh d01 xung nén tong dong nang ¢ciia 3 chit

diém la: E -—mv + Z(Emv )
Cung do tinh dOl xing va bao toan dong luo‘ng nén:
mvy = 2my,

Thé nang dién ctia hé ban dau 1a E, =3k%- ql

Thé ning dlcn khi chuycn dong t6i vitrd tren hinh v& 13

El = 3 P q
2 1
Theo dinh ludt bao toan ning luong taco £, = £, + E,
e kg’
Thir cac cé‘_ung thic trén tim duoc v, = 3 Ii

Bai 4. a. Cac budc tién hanh thi nghiém:

1) Diéu chinh pitdng 6 dé dng din 8 cd cot nudc mau
& vao vi tri thich hop, dong van 10 dé cach ly khdi khi
thanh 2 phan, ghi lai vi tri clia cft nwée miu

2) Dong cﬁu dac K, do dong I

3) Mé cdu dao K '

4) Do khoang dich chuyén xa nhit ciia chét long méu Ax
5) Thay dbi dién ap ctia ngudn dién, do lap lai nhiéu
Ian, ghi ra gia tri cia I va Ax.

b. Sau khi dong khoa K, cudn day tich ning lwong tir

SO 142 THANG 6 - 2015

1

i truomg W = —-LI Vi ton tai diod D nén trong r

| khong cod dong dién. Sau khi mé khéa K, do trong L

c6 suét dién dong cam ¥mg nén trong mach phan héi
gém cudn L, dién trér ab va diét D co dong dién chay
qua nhung cudng d6 dong dién cudi cing giam vé 0,
trong qua trinh nay ning hrong tr tmo‘ng dy trit ban
dau trong cudn diy s& chuyén hoa khién r va ry toa
nhiét, trong do nhlat hrong phat ratrénrla

AQ = —LF

¥+r

Nhiét hrong nay khién cho chét khi trong bng nghaem
noéng 1én; vi qua trinh 14 ding 4p nén chit khi hip thu

Iwong nhiét 13 AQ = %CPAT

Trong &6 m 13 khoi lugng chat khi, p 13 khéi luong
mol cia lupng khi d6, AT 14 d6 ting nhiét d6. Vi qua
trinh 1a déing ap nén néu thé tich khi bién dbi lugng
AV thi tir phuong trinh trang thai khi 1y tuéng

2
nd‘Ax
4

pAYV = —ERAT suyra AV =

Tir chc cdng thirc & trén ta tinh dugc

_&x n+r Copd” pd

i 7 2 R
Bai 5. Dya véo tinh chit cva tiéu didm va céc cach
vE cua phuong phap quang hinh ta tim dwoc vi tri cia

vt PQ va anh P’Q’nhir trong hinh

AL
) e 72
y I“_ﬁ_’\EZ * P’
P F 0 £ | B A
| u v v g

a. Dungyvay lan lu'c,rt dé chi d6 Ion cuavatvaanh
cén cir vao hinh vé ta co

y _u-h__f f f

= | £2-1(2

Y w7, ():> 2)

b. Cé thé coi phén trung tAm cia théu kinh méng fa
cac ban mong song song, tia tdi sau 2 lan khic xa s&
thanh tia 16, quang 1§ dugc phong to va vé trén hinh,

trong do 8, la goc t61, 8, 1a goc 16 tuong img, y 13 goc.
giita phap tuyen va tia sang di trong ban song song.

Gia sir chiét suat cia thin kinh 13 n, theo dinh Iuat
khuc xa dige n,5ind, = nsiny =n, smO (3)

D6i véi tia sat trucd,, 0, < 1 nén sing =6,

va siné, = 6, vado do o, =n—9: {4)
15
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T do g1a1 rav=

¢. Tia toi tir didm vit Q hudng t6i O, sau khi khuc xa
qua L, tial6 t6¢i Q" nhw v& trén hinh. Do diéu kién gin

truc ta ¢d Z=tant91 mel;i:tam?;_ ~0, (5) -
u v ‘

nL "
0 ni - ) -y
¥ 91 ~ F2 P’
TN
u v Q’
: ¥ ‘

Chia timg vé ciia (5) rdi thay (4) vio dugc
YE_M 6y Ding L=~ S cia (1) thay vao (6)
W A

n2 ¥ Y-
duqc L — _n_l = ji - nluv
(u=-f)y n nU + RV
Lai ding 2 = Y=/2 cia (1) thay vio (6) duge

2

(v-;;) nl':>f, _nuy

fiv n, Tonu+ny
Tir 46 suy ra cong thirc vé quan hé gilta 1), /5, n,, n,
Bl_m
Ao

Bai 6. 1. Dua vao
quan hé giita ning
lwong va tbc d6 va tdn xa
diéu kién diu bai di

cho cd thé biét ning f

\ huwéng photon

Y

lwong chuyén déng  photon O[O
cha electron la :
m002 4

electron

= =1,10m,c* (1)

X 0’21.c =.0,417¢ (2).
10

3

Béng lucmg clia tla toi va tia tan xa ciia photon anh :

, A Y hv L ! . » ’
.sang lan lugt 1ap=— va, p =_—,huo‘ng clia
meT s s T

chiing dugc chi ra trén hinh vé, ddng lugng cia clec-
tron 14 mv, véi m 1 khéi lwong cta electron dang

chuyén dong theo thuyét twong d6i. Theo dinh luit
béo toan ding Iwong ta ¢o

ii\d 059=h—v' il siné’:'h—v 4)
e

2 ¢ ’
¢ ¢
Biét réng fv—hv'=0, 10m,c” (5)
Tir (2), (3), (4) {5) giai ra duoc

)

y :027’"c

y=0,372

0 = arctan - = 36,1°
Vv . .
Théi gian cén thiét dé clectron chuyén dong tir didm
Otoi Ala Ar=ﬁ-=2,45
v ¢

2. Khi ngudi quan sat chuyén dong véi vén tbe v doc
theo phuong OA so V6i S, theo thuyét tuong dbi hep
thi d6 dai s& ¢o ngan Ial mét cach tuo*ng doi

v2

L=I,/1-2=091L .
¢t L
Bai 7. 1. Qui dao chuyén dgng ciia hat ngoc trai

Lép hé toa do nhu Hinh 1, géc toa d6 O 13 giao diém
cia thanh ngang vcn duong thang dimng di qua diém
A, truc x huong ve bén phai ciia thanh, truc'y doc
theo OA hudng xudng dudi. Khi hat ngoc trai & diém
N, sgi day chua dit, khuyén trén nhéd & diém B, BN
vudng goc voi truc x, toa d6 cnia hat ngoc trai la
x=PN ; y=BN ‘ .
Trong tam giac APN cé (AP) + (PN ) = (4N)
Nghia la (h- y) +x*= (I- )
Gidira x* ==2(I-m)+(’- #) (1)
Nhu vy, qui dao cia hat ngoc trai 14 mét parabol véi
. - b,
y 14 trye d6i xing, vi tri ciia dinhldtaiy = 5(1 +h) >
khoang cach tir dinh tdi tidu diém ciia parabol la
%(l—h). nhu trén Hinh 1, trong d6 H = %(1 +h),Ala

s . A : .
ticu diém. - ;
0 B XM
' ' vy £
- Aigp !
I F| 1/ iep tuyén
AP Ve S
H jp~e=-- o .
7 . .
o e mg phap tuyén
Y

20
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2 Phuong trinh chﬁyén dong cia hat ngoc trai tai

diém N

Vibd qua khéi lucmg Qi day nén ¢ thé coi doan day
nhg tiép xiic voi hat ngoc trai 1a mot b phén cia hat,
do d6 luc tic dung 1&n né ¢6 3 phan: mét 1a trong
Iwong mg, hai phan con lai 1a luc cing tir 2 phia cia
soi day ddi vdi hat, chang lan luot ¢ hudng doc theo
NB va NA, 2 lyc ¢6 gia tri nhu nhau, déu duoc ky
higu 1a T, gia tri hop luc 1a F = 2Tcosa (2); vdia la
2 g6c bing nhau vé 2 phia soi déy tai diém N, hudng
cua F doc theo dudng phin gidc ciia ZANB .

Vi AN la dudmg néi tiéu diém (6i N, con BN song
song véi truc y, theo tinh chét di ndu trong hinh hoc
gidi tich clia dudng parabol: phap tuyén tai diém N 1a
dudng phéan gidc cia ZANB cho nén phuong cia hop
lyc F tring v&i phap tuyén tai N.

Tir nhitng ludn giai & trén, theo dinh luit Newton va

céc dif liu di cho trong d¢ bai, phwong trinh chuyén
dong ctia hat ngoc trai tai diém N (theo phuong phép

2
tuyén) 1227 cos & — mgcosa = m VE 3

mvz /"
&> 2Teosqr = = +mgcosa @

Trong do R la ba,n kmh cong cilia qu1 dao tai didm N;
vlado lon cua ‘the d hat ngoc trai tai N. Theo dinh

tudt bao toan co ning ta cé v = = J2gy (5)

3. Tim bdn kinh cong R

Khi diy dqut T="Td, tir cong thirc (4) c6 thd nghi toi
mét phuong phap khac d& tim mbi quan hé gifra ban
kinh cong Rvadvditoa ddy ; dé 1a dwa vao 2 cong
thire (4) va (5) dé tim tung a6 v ciia hat ngoc trai vao
lic day bi dit. O diy xin néu mét cach lam vi du,
v& qui dao cua hat ngoc trai s& thdy dudng parabo]
doi xung doi vai tryc x nhur trén Hinh 2. Tir d6 d&
dang thay day 1a quy dao caa vit thé bj ném theo
phucmg nim ngang tir 46 cao H. Ching ta khéng chi
hidu rit 15 quy dao chuyen déng 13 parabol ma con
bict phmmg trinh chuycn dong va lyrc tac dong gay ra
chuyén déng. Nhu vay khéng cin thon;; qua phuong
trinh quy dao chuyén déng ma chi cin dung nguycn
Iy Iuc hoc dé phan tich qué trinh chuyén déng va tim

ra mdi twong quan gma ban kinh cong R cua parabol .

vai toa d§ y tai diém N’ ddi xing voi N : d6 ciing

chinh 1 méi twong quan gitta R va y tai dlem N cua -

duong parabol

Gia sir thi gian tir khi ném dén khi roi t&i datla t thi

tacod vt =vI*-h’
Tir dégié.i rav,=vi-h (7)
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Gid st tai N’ vit ¢ vén toc v ; theo dinh luat bao toan

. coningtacd v =v:+2g(H-BN') (8)

Phuong trinh chuyén dong ciia vat thé theo phwong
phép tuyén toi didm N’ lamgcosa = %’;: )

Trong do R la ban kinh cong clia duémg parabol tai
diém N°, tir cac cdng thire (7), (8),(O)va H = %(; +h)

tim duoc R= 2—(‘L—B{V’-—); do citng chinh 14 ban kinh
cosat - . :

cong cua dudng parabol tai N ; vi BN = BN’ =y nén

cubi cung duoc R = 2 y) (10)
cose

phap tuyén

j)kdp tuyén

4. Tim vi tri hat ngoc trai va gia tri tdc d6 tai thoi
diém sgi day dit

Thay cac cong thuc {5) va (10) vao (4) 06 thé tim
mgl
an
| W-n""
Khi T = 7 soi ddy bi kéo du*t gia sir khi d6 hat ngoc
trai & toa dd (x4, ), theo cong thirc (1 l) tim dugc

._]1__....
( 2T,

duoc sic cing clia sm diyla T =

Thay vao cong thirc (1) ¢6 *; = \/

Va ding Iuc soi ddy dat gia tri tde d cha hat ngoc

trai 12

‘ m
v, =28y, = 2g1<1—%
d
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APhO nim nay dwgc td chirc tai Hang Chau Trung
Qudc. Toan ki thi co 22 doan chinh-thitc va 3 doan
khach moi, véi tbng so 186 thi sinh tham du,

Két thuc ki thi, cac thi sinh da gianh dwge thng cong
43 huy chtrcmg vang; 23 huy chwong bac; 20 huy
chuong déng; vi 24 bing khen. .

Biém cao nhit la 48 thude vé bt thi smh Trung
Quéc. Em nay ciing dat dxem cao nhét v& li thuyét
(28,1) va diém cao nhét v thi. nghiém (19,9).

NG.TIN VE KI THEOLYMPIC.VAT LY.CHAU A ~ THAT BINH DUONG (A PHO)2015 .

Dé li thuyet gom ba bai. Bai 1 vé& hiéu ¢mg Hall Iuo‘ng
tr phan s6. Bai 2 v& gi6 Mat Troi va cuc quang, Bai 3
vé giao thoa ké Fabry-Perot va hisu 1 tng Zeeman. Dé
thi nghiém c6 ndi dung nghlen ctru bién tir ap dién va
ung dung Nhin. chung, cac dé thi, ca i thuyét va thi
nghiém déu co ndi dung vat Ii hay, va cod ba1 li thuyét
twong ddi kho.

Poan Viét Nam co 8 thl smh du thi vaca 8 em déu dat
giai. Két qua cia doan ta nhu sau:

Stt Hog va tén

Trudng THPT chuyén - G

1 | Vii Thanh Trung Nam | Ha Noi-Amsterdam

Huy chuong Vang

2 | Nguydn Ngoc Khanh

Phan Béi Chéu, Nghé An

Huy chuong Vang

3 | Nguyén Céng Thanh

Trén Pho, Hii Phong Huy chuong Bac
4 | Binh Thj Huong Thdo | Lé Hong Phong, Nam Dinh, Huy chuong Bac
5 | Nguyén Quang Nam | Pai hoc Su pham Ha N Huy churong Bac

6 | L& Xuin Phuc

Khoa hoc tir nhién, PH Qudc gia Ha N&i

Huy chuong Dong

7 | Pham Ngoc Diing |

Ha Noi-Amsterdam

. Bﬁng‘khen -

8 _.Tr?m Quang Huy

Nguyén Tét Thanh, Yén Bai

Bing khen

Anh bia: (theo rhzr tw te trdi sang phai) Thay Nguyén Thé Khoi (truong doan); cac ban Nguyen Cong Thanh;
Pham Ngoc Diing; L& Xuin Phuc: DPinh Thi Hu'ong Théo; Nguyén Ngoc Khanh; V& Thanh Trung Nam
Nguyén Quang Nam; Tran Quang Huy va thiy Nguyén Vin Khanh (pho trudng dodn).

e
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MOT GEKIGA TUYET VOI VE .
RICHARD FEYNMAN

Freeman Dyson

Nhén hai cudn sich rit hay vé Feynman — mjt
trong sé it cac nha vt Iy 16i lge nhdt thé ky XX,
vira moi xuat bin o‘My, Freeman Dyson — mpt nha
vit ly noz tidng & tudi 87, nguoi da tirng n!ueu ndim
quen biét va cong tdc véi R. Feynman ~ dd viét mjt
bai gidi thi¢u tuyét véi ding trén tgp chi diém sdch
The New York Review of Books. Xin trdn trong gidi
thiéu véi ban doc ciia Tap chi VL&T T qua ban dich
cia Pham Van Thiéu.

Richard Feynmah- {khodng nadm 1985)

Trong khoang trdm nﬁm tro lai ddy, tr khi phat
thanh va truyén hinh d4 tao ra mét nén céng nghidp

gidi tri dai ching réng khap toan thé gidi hién dai,

da ¢o hai si€u sao khoa hoc, do la Albert Einstein
va Stephen Hawking. Nhiing ngdi sao khéng dugc
sang bang nhw Carl Sagan, Neil Tyson va Richard
Dawkin! cing d& c6 mét céng ching lén him mé,
nhung ho khéng duoc xép trong cing mét thir hang
voi Einstein va Hawking Sagan, Ty'son va Dawkin
cO nhung fan hidu dugc nhirng thong diép cia ho
va rit him mé khoa hoc ciia ho. Nhung Einstein va
Hawking thi lai c¢6 nhiing fan hiu nhu khéng hidu

1‘* Carl Sagan (1934-1996) — nha vit 1y thién viin, vii try hoc
ndi tiéng ngudi My, di viét nhiéu sach phd bién khoa hoe;
Neil ’l'yson (1958) ~ nha vat Iy thién vin My, phy trach nhiéu
show truyén hinh vé phd bién khoa hoc va gido dyc; Richard
Dawkm nha sinh hoo tién héa ndi tleng ngu'én Anh. Ong
ciing ndi tleng vé pho bién khoa hoc. Cubn sach nm tiéng “Ao
tuong vé Chiia” xui ban nim 2006, riéng ban tiéng Anh vao
‘thoi 6ng d4 ban hét hai triéu ban, Cudn sach di duoe dichra
31 thr tiéng trén thé gidi. _ :

5O 142 THANG 6 - 2015

- gi vé khoa hoc nhung lai v ciing him m§ v& nhan

cach cia ho.

Xét trén tdng thé th1 cong ching rat co gu” trong
viéc lya chon nhitng than twong ciia minh. Ein-
stein va Hawking c6 duoc dia vi cia cac siéu sao
khéng chi bdi nhitng phat minh khoa hoc ctia ho
ma con bdi nhitng phéxn chét nhan vin cia ho.
Ca hai ngudi déu dé dang thich hop vai vai tro
clla mét than twong, dap ing dugc sy ngudng mod
¢ha cong ching bdi sy khiém tén, 6c hai hudc va

- nhiing phat biéu diy tinh khidu khich d3 duo tinh

toan dé thu hut sy cha y. Ca hai. nguoi déu hién
déng ca cudc ddi minh cho cudc chién ddu khong
khoan nhu-ofng dé thim nhap vao nhitng bi mét
sfu kin nhit ciia ty nhién, va ca hai ngudi ho déu
danh th&i gian quan tim vé nhitng méi‘lo ling rit
thie tién cta nhitng con ngudi binh thudng: Cong
chiing dd danh gia mdt cach cong tim ho 13 nhiing
nguoi anh hing; la nhitng ngwdi -ban cia nhén loai
ciing nhu 12 nhing bac thdy vé khoa hoc.-

Hai cudn vé Feynman vira méi xudt ban di dit
ra ciu hoi lidu dng cé duge xép vao hang nhitng
siéu sao hay khong. Hai cudn sach rit khac

nhau vé phong cach va chét lidu. Cuén sach .

Nguoi luong tir: cude doi khoa hoc cia Rich-
ard Feynman cia Lawrence Krauss k& vé& cudc
doi cia Feynman vdi tu cach mét nha khoa hoc,
nd hoi coi nhe nhitng chuyén phleu Tru cd nhan
cua ong vén thiuong dwoge nhin manh trong cac
cudn tiéu sir trwge d6. Krauss di thanh cong
trong viéc glal thich bang mdt thir ngbn ngit
phi chuyén mén cai cbt 101 cdn ban trong tu
duy cia Feynman. Khong gidng nhu bit cir nha
viét tidu sit nao khac cia Feynman, 6ng di dua
ban doc vio trong d4u ctna Feynman va dung
lai hinh anh cua ty nhién ma Feynman dd nhin
thiy. Day 13 loai lich si khoa hoc kiu méi va
Krauss chinh la ngudi cé diy di phim chit dé
viét né: 6ng vén 14 mét chuyen gia vat Jy vala
mét nha vin tai ning chuyén viét sach khoa hoc
dai chung Nguorl lwgng tir cho chung ta thiy
cai phia 4n khuft trong nhéin cach cua Feynman
thudng it dwoc thiy nhit déi véi nhung nguorl
ngudng mé. ong, mot cai may tinh thim Iang vi
kién nhén lam viéc cing thing trong subt nhidu
ngay dém dé hinh dung cho dugc ty nhién di
van hanh nhu thé nao.

Quyen sach thir hai cua nha vin Jlm Ottawanl vahoa
sT Leland Myrick lai rat khac. Day 1a cuon tiéu st theo
kiéu truyén tranh vé Feynman, gdm 266 trang chira
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‘;nhung burc tranh vc Feynmati va nhiing chuyen phiéu

lwu day tinh huyen thoai ciia dng. Trong mdi birc
tranh, nhitng chiéc ‘bong bong von ding dé ghi
&1 thoal thi-¢ day ghi cac “comment” ca Feyn-
man, phin 16n duoc rit ra tir nhung cdu chuyen
do ong va. nhung ngudi khac ké va dugc cong bd
trong che cubn sich trudc. anorc hét, chung ta
thiy Feynman nhu mét c¢du bé 5 tudi thich luc vén,
va cdu d2 hoc duoc tir cha minh sy hoai nghi trudc
cac uy tin va thira nhin su ngu dét. G sin choi,
cdu di héi cha minh: “Tai_.sao qua bong lai cit lin
mai thé a?” Cha 6 ong tra loi: “Nguyen nhén d& qua
bong cb lin méi la boi vi nd ¢d “quén tinh”, Ay
la cac nha khoa hoc goi c4i nguyén nhin 4y la
nhu thé ... nhung d6 cling méi chi 1a cai tén théi.
Khéng ai thuc su biét né co nghia 1a gi.” Cha 6éng
la nguoi ban hang luu déng, khdng dugc hoc hanh
gi v¢ khoa hoc c4, nhung Gng hifu giita viéc cho
su vat mét cai tén va biét né van hanh nhu thé nao
la ca mét sy khac bigt. Ong 14 ngudi da thip lén
cho con trai minh nidm dam mé sudt doi tim bidt
cho dugc moi thir dd van hanh nhu thé nao.

Sau nhiing canh v& ngudi cha, cac birc tranh tiép sau
cho thdy Feynman din dan thay dbi nhw thé nio qua
cac vai tro mét.gio s tré ddy nhiét huyét, mot nghé
st choi tréng trong cac hdi hoa trang, mt ngudi cha
chu dao, mét ngudi chdng dang yéu, mét ngudi thdy
kha kinh, mét nha cdi cach gido duc, cho dén khi 6ng
két thiic cudc doi minh nhur mét nha thong thai gia
nhén nheo trong trin chién ciAm chic phin thua véi
cén bénh ung thy. D6i véi t6i nhu mot cit sbc khi thiy
minh duong nhw hién hinh trén céc trang sach do, nhé
lai héi con 14 mdt chang sinh vién tré trung di cing
Feynman rong rudi bon ngay dai trén chiéc xe hoi
ciia Ong tir Cleveland dén Albuquerque, cl‘mg séng
v6i ng trong mét vai nha tro khac thudng va mé méin
trong nhung cudc chuyén tro dang nhé duong nhu 13
bt tin vai éng. -

‘Mét trong nhiing su cb tro'ng cudc doi Feynman @3

boc 1§ 15 nhung pham chat nhén vin cia ong, dola

" phan ung cua Ong déi véi tin duge trao giai thuong

Nobel v vt Iy vio nam 1965. Khi nhan dwoc ct dién
thoai bao tin tir Stockholm 6ng di co6 nhiing 161 dap

. hoi co vé kiéu cang va khiém nhj. Ong néi rang chic

13 6ng s& tir chdi, khéng nhén giai, vi éng rét ghét
nhiing nghi 1€ hinh thirc vi diic biét ghét nhitng trinh
tw hanh 18 phd truong 6 lién quan véi cac vi vua va
hoang hiu. Cha 6ng d4 timg ndi voi 6ng hdi con nho:

“Vua thi la cai tha gi dau! Chang qua chi 13 miy gi
mic 4o hoang bao ma théi”. Ong tha tir chdi nhan giai

con hon 1a bi bude phal in méic dao mac va lai phai
bt tay véi vua Thyy Dién.

Nhu'ng sau it ngay dng di thay ddi y dinh va
chip nhan t&i nhan giai. Vira téi Thuy Dién, 6ng
di lam ban ngay vdi cac sinh vién & diy, nhiing
ngudi tdi chio don éng. Tai bita ti¢c chiéu dii
sau khi 6 ong chinh thirc nhén giai, onf, d4d co bai
dlen tir ngau hing, trong d6 éng co 1&i xin 15i
vé sy khiém nhi truée dé cia minh va cam on
nhin din Thuy Dién d3 rong long tha thir vin
trao cho o6ng giai thudng.

Feynman d3 rt mong mai s& duoc gép Sin-ltiro To-
monaga, mOt nha vat ly Nhit Ban cung dugc trao giai
thuéng véi dng. Nam nim trude, mot cch hoan toan
doc 14p, Tomonaga di c6 mdt s6 phat minh gidng
nhu ciia Feynman, tai m§t nuée Nhit ¢é 14p con dang
chim trong khoi lira chién tranh. Ong di tung chia
s¢ vdi Feynman khdng chi nhitng v tudng vé vét Ly
ma cd nhitng trai nghiém bi kich ca nhin. Vao mua
xuin nim 1943, trong khi Feyman dang cham §0C
Arline, ngudi v dau yéu quy dang dau 6m, trong
sudt nhitng tun cudi ciing cua cuoc doi ba cho tdi
khi ‘chung kién sy ra di vmh vién cla ba vi bénh
lao phdi, thi cling mia xuin Ay, Tomanaga phéu ra
tay ciru glup mét nhém céc sinh vién ciia 6ng séng
sot trong déng tro tan cua thanh pho Tokyo trong
mot trin doi bom tan pha thanh phd va da giét chét
s6 llglIUl con lén hom cac nan nhan cia qui bom
nguyén ‘tr ném xudng Hiroshima bén thang satl,
Feynman va Tomonaga cling ¢6 ba phim chit xuft
ching: d6 14 su cimg rén vé tinh cam, sy todn ven vé
tri tué va oc hai hude manh mé.

Thét khorig may cho Feynman 13 Tomonaga lai khong
cO mit 0 Stockholm. Hai tac gia Ottaviani va Myrick
clia cudn sach da dé cho Tomonaga glau thlch duyén
do tai sao:

Mc di 161 da viét thir béo rdng 10i s& “vui long a‘en
du” nhung 16i vén do du vi nght rang I trao gidi 16
chu'c vao théng 12 hén sé rat lanh va lai con phdi lam’
nhiing thit tuc phién ha bdt budc khdc nén chéc sé rdt
mét moi. Sau khi t6i dwoc thong bdo la nguoi-dogt
grm Nobel, nhiéu nguoi da toi tham mang den tgng
nhiéu thimg ruou. Mt hom, chi t6i — ngudi rdt thich
udng whisky — da tinh cér ghé thdm 16i va ca hai chii
chau 61 da vuz vé ndng céc chilc tung nhau Nhung
chiing 161 dd udng hoi qud da va sau do, loi dung co
héi vor loz di ra ngodi shopping, 16i bén di tim. O’
phong tidm khong may 16i da bj truot ngd, gay mdt
6 cdi xuong suom ... Nhér troi vdn con mét chut may.
mén trong.cai_sy: cd I(héng may-do
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A A 2 a A 5 3 ) . A A - .
ngudn, dién try clia cudn cam va cia diy ndi.

pS: I, = 7E\/§
L

7. Trong mach LC (H.17) khi khéa K mé& dang din
ra dao déng. Tai thoi diém khi dong trong mach dao

dong dat gia tr cuc .
dai I, ngudi ta dong K
: khoa K Coil, L _
2 1a di cho, hiy I :3-(; C ol R
+ xac dinh nhiét lugng .
toan phan toa ra trén
dién tré R sau khi
 déng khoa K. ks
g 2
BS! Q = LILZIm
2L +L)

8. Mach dao déng gbm mdt tu c6 dién dung C, mét.
cudn cam co do tu cam L va mot dién tr& thuén R, vi
quakhéa K méc voi mot nguon dién c6s.d.dE(H.18).
Qua mot thoi gian sau”
khi dong khoa K trong
mach xac lap ché d6 L II
dimg, cic dong dién L r
trong mach ia khong \

ddi. Sau dé khea K ® I
lai mé. Hay xac dinh :

nhiét lrgng toa ra trén

dién tr& R sau khi ngét khéa K.

bs: ¢ =E72[C+“£-)

CHinhe R

RY)

Sau khi Tomonaga binh phuc, éng dugc moi téi Ludn
Dén dé nhin mét vinh du cao khac cung doi hoi phal
c6 mét cude gip gd chinh thuc véi Hoang gia. Lén
nay ong khong bi trugt nga trong phong tim nita,
nhung & ong bit budc phai xu4t hién & dién Buckmg-
ham dé bat tay Nit Hoang Anh, Ni¥ Hoang khong hé
biét ong di khong dén dugc Stockholm, nén ba thyc
tha héi éng co cam thay vui khi giip dirc Vua Thuy
Dién hay khong. Tomonaga rét Iung tang. Ong khong
thé thd nhin minh dd say ruou va b1 gily toi sau ré
xuong sudn dugc. Ong bén dap lai rang ong rét vui
dé dwoc noi chuyén véi diac Vua Thuy Pién. Sau nay
ong tAm sy ring sudt doan dai con lai ciia minh ong
sé€ phéilvxéc hai cai tdi néng trén vai, d6 1a dd say rugu
va ndi do% Nir Hoang Anh. (Xem tidp ki saw)
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..:9 Trong mach LC khi khoa K mé& dang dién ra dao
‘ dong (H. 19) . Tai thai diém khi dién 4p trén tu bang

U,-con dong qua cudn cam L, bang I, nguoi ta dong
khoa K. Cot U,
I, L, LyvaCla:
di cho, hily tinh c
lwgng nhift toan

phin téa ra trén _ L R
dién trd R sau khi K\
dong khoa K. B3 A~

- A 2 A
qua dién trd thuan
cna cac cudn cam,

_CUl  LLJI
. = +
bs: Q 2(L,+L)

10. Mach dién trén H.20 gom mét ngudn c6 s.d.d E,
dién tr& R, hai cudn cam siéu dan c6 d6 tw cam L,
va Ly, tu dién ¢6 dren dung C va hai khéa K| vi Kk,

Ngu'cn ta déng khoa K. Sau khi trong mach thiét lap
ché @5 on dinh ngudi ta déng khoa K dong thoi ngit
khéa K,. Hay tinh: 1)

cuong do dong dién di —
qua cuon cam L, trong
ché d 6n dinh sau khi

dong khoa K,; 2) dién

ap cyc dai teén ty dién

sau khi ngit khoa K.

Bo qua dién tr& trong

ctia ngudn, dién tro cac

day ndi va dién trd cac

khoéa K.

K

3
Y

pS: 1) 71=£.2) U, =
R

Lurgng Ti (stru thm v gidi thidu)

THONG BAO TANG GIA

Kinh giri: CAC CO QUAN, PON V] PHAT HANH
Tap chi Vit iy & 'l'hﬁi tré xin triin trong théng bdo:
é c6 thé duy tri hoat ddng, bit dAu tir s6 bito thang 7
nim 2015, gla béo cua tap chi Vit Ly & Tubi tré s& ting
ur 12,000 dong/ ban 1én 15.000 déng/ ban, kinh mong
ban doc thdng cam va tng hd.

Toasogn Vit ly & Ti tlu’)'i é
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i

PHONG BANG LUC DIEN TU

Ky trude chiing ta dé tim hiéu phao ducmg ray dién tir
(EM railgun) ma hai quin M¥ dang ¢6 ké hoach trang
bi cho tau chlen MY tir néim 2016.

O phao duong ray dién ti, khong cin dung thude
phao, chi ding luc dién tir vén phong duorc ddu dan
di xa hang tram kilomét vét téc d6 gln gip dbi téc
d6 dau dan & phao.théng thudng. Viéc phong cac vat
thé 1én khéng trung sao cho chung bay xa vdi toc
4o lon khong phai chi duoc quén sy quan tim ma
1a nhu chu cdp bach ciia hang khéng, vii try. Khong

VAT LY & POISONG -

it ngu-orl nghl ring dé phong cac vit thé [én khéng

trung tot nhit 1a dung chit day tao Iiyc nho phan tng
chay nd nhu thude phao- khi ban dai bac hay chat ddy
l6ng hodic ran & cach phong bang tén lira. O day, phan
ung chay nd cia chit tao ra ning lugng dé ddy vt
thé can phong di xa nhung nang luong tao ra d6 con
phal dung dé ddy khéi lucng kha lon cia ban thin
chit diy cing vo dung rét chic chin cia né. Thi du
tén hira Atlas V c6 gia thanh 1a 125 triéu'd la nhung
vat thé ¢o ich ma tén lia phoéng 1én chi chiém 5%

khdi lwong tén lira trude khi phéng, 95% thll lwong

con lai 1 chét day vit vo dung; ¢o ban 12 mat mat hu

héng hét, khéng su dung lai dugc sau khi phéng. Do
do phong cac vit thé 1én khong trung theo cach ding’
chat ddy nhu & t3n lira 1a rét tdn kém. Thi du g1a tharih-

dé phong 1 kg tir Mat Dit 1én quy dao Trai DAt thip
nhat (LOE) 14 tir 10.000 den 25.000 d6 la.

Do do, trong quén sy cling nhu trong nganh hang
khong vii. tru ngudi ta dang tim cach phong khéng
dung chit ddy, trong do co cach phong dung lyc
dxen tir. Chring ta tim hiéu v& hai cach phong cac vat
thé 1&n khdng trung dung luc dién tir phd bién nhét;
phéng bing dwong ray dién tir va phong bing cudn
day dién tir.
. L Phing biing dudmg ray dién tiv:
Ta 'dd lam quen vdi ¢ach phong nay & ky trude, trong
bai Phao duong ray diéntir. D6 1a mot img dung trong
- quén su, cu thé 12 lam phao dit trén cic taw chién. O
déy ta nhic lai nguyén 1y va wu nhiroc diém cda'cach
phéng dudmg ray dién tir & thiy 15 tai sao ngoai linh
vuc quén sy, nganh hing khéng vii tru rit quan tim,
O cach phong bang dudmg ray dién tir (hmh 1) vat thé
cin phong dugc gan v6i mét thanh dan hai dau tiép

xuc dién vdi hai dwong ray din dién song song va d&
dang trugt trén hai ducrng ray nay.

Hinh 1. Phong bdng duong ray dién tt‘r

Khi dong dién ¢o dong dién i (rdt Iom) tir ngudn dién
mt chidu chay vao dau ducmg ciia thanh ray thir nhét
qua thanh din de tré vé dau ciia Am thanh ray thir hai
16 try vé nguon Do ¢6 dong dién i kha lén chay

nguoc chidu nhau theo hai thanh ray song song nén

¢ tir trvomg B kha lén & gitta va vudng gbc voi hai
thanh ray. Tir trucrng nay tac dung Ién dong diéni qua
thanh din, day thanh dén trugt theo hai dudng ray
bang Iwc ddy Lorentz F (quy tac ban tay phal) Tinh

L

ra luc day F bang. F= %

L’ 14 théng sb phu thudc vao kich cd, tiét dién, chidu
dai, khoang cach giita hai thanh ray va thanh din. i
14 cudmg d6 dong di¢n chay trong thanh ray va thanh
dan, Thyc té don voi nhiing vét thé can phong 16n cé
khéi luorng hang chuc, hang tram kilogam hay hon
nita tbe d6 1én ¢ tir 5 dén 10 1An tée d6 4m thanh (td¢
d6 Am thanh thuomg goi 14 Mach, 1 Mach = 1245 km/
gid), dong dién i phai lon dén hang tncu ampe. Vi
vay cac thanh ray, thanh dan phai lam bang vét lidu
dan dién t6t va dam béo tlep xuc dién t6t, dic biét1a
& hai ddu thanh dan vi vira tiép xuc dién tét vira phai
dZ tragt. Can duy tn dong dién i cuc 16n trong th(n
gian At do 1a thoi gian thanh din con tiép xic voi
hai dudng ray tao thanh mach kin. Af 14 thoi glan )
luc Lorentz tac dung Ien thanh dan Gan dung, co the
wet FAt —MAv . '

M Iz khéi luorng cua thanh dan cung vat the duqc
phong, Ay 1a d6 tang toc dé vat.thé cin phong (va
thanh din). Nhu viy muén vat thé dugc phong c6 toc
ds l(m, dong.di¢n i phai lon va :duong ray phai dai.
Ngudn di¢n & ddy phai cung cap dong. dién cuc lorn
nhung trong mét thoi gian ngan Az, Cach, tao ra xung
dién nay thudng a tich dién cho médt tu dién lén
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(c6 thé tu dién c6 thé tich dén hang mét khéi) rdi cho
ty dién phong qua hé dudng tay, thanh din. Chd tiép
xtc giita dau thanh din va duong ray rt d& bi phong
dién lam hu hong. C6 khi ngudi ta chi ddng tao ra

plasma & day dé dén di¢n béng plasma it i hong hon.

Niéng lugng ctia ngudn dién téa ra dudi dang phong
ra xung dién, ndu khéong ké dén mit mat do toa nhiét,
thi ding dé tao ra cdng cia lce F, chu yéu bién thanh
dong ndng cua vit thé dugc phong di. Pé d& hinh
dung cu thé vi gin véi thyc 6, ning legng duge
tinh ra don vi triéu Joule, titc 14 megajoule con dong
ning duge difn giai theo khdi lugng va vén tbe dat
dugc. Thi du bao chi dua tin nim 2012 M¥ d3 tho
nghiém duodng ray dién tir phong vét the 1én khong
trung vdi nang lwong 32MJ (megajoule), vat thé khéi
lwong 18kg, vin tbc 2,5 kilomét/ gidy, tie 9000kmy/
gi&r. Nhanh chong dat dugc te db cao 14 wu diém
clia cach phong dung hxc dién tir va ung dung trong
quan si 1a dé thay hiéu qua thye t& nhit. Ky trude
ching ta di thay phao duorng ray dién tir trang bj &
tau chién ma hai quan’My s& ing dung rong rii tir
nim 2015. Uu diém ctia du dan phéng ra 13 ¢6 tc do
nhanh, mdt mét ¢6 tinh céng pha 16n (do dong ning
16m) nhung quan trong hon nira la do di nhanh nén cé
thé kip théi chdng tra khi bi dbi phwong bén pha, thn
cong. Do @6 céch phong bing dwong ray dién tiv rét
dugc quan tAm trong k§ thuit bin chin tén hia ( c¢6
tén lira ctia d6i phuong bén dén, 1ap tirc phong diu
dan dé tiéu diét). _

Ky nay chiing ta d4 tim hiéu k§ hon v& Gng dung cia

* cach phéng dién tir trong hang khong va vii tru.

Ta biét ring may bay mubn cit canh duoc phéi c6 vin
tdc 16n dén mbt mirc'd6 ndo d6. O sén bay trén bd,
viéc nay duge gidi quyét theo cach truyén théng 13
cho miy bay ting fbc trén duong bing dai. Nhung &
tau sén bay, do kich ¢& cia con tiu nén khéng thé 1am
dudng bang dai dwge. Thudng phai dung mdt may
bom cyc manh bom hoi nuée day mdy bay ting toc
mot doan ngén trén sin tay di dé may bay cit canh.
M&i 1an nhu vy tén 500kg hoi mréc va phai c6 doi
ngii quan nhan rét chuyén nghiép méi lam duge chua
ké 12 sau mdt lan phéng phai tdn thei gian dang ké
(chuén bi hoi nwdc) cho lan phéng iép theo.

Khéng lyc hai quan M§ di phét trién nhidu cach
phéng may bay bing duong ray dién tu ndi riéng hay
12 Iuc dién tir n6i chung véi tén goi tit ciia chuong
trinh 13 EMALS ( Electro magnetic Aircraft Launch
System). Rong hon trong viée phong cic vat thé vao
khéng gian nhu tau con thoi, tau thim do, vé tinh
nhan tao, tau vil try v.v.. Cach phong dién tir rit dwoc

chit ¥ phat trién vi cich phong bang tén Ita day da

: thanh céng 1au nay nhung van con rét nhidu han ché,
" diic bidt 1a qua t6n kém.

Trong cach phong bang tén lira, noi ding hon 1a
phong bang chét day (propellant) ning luong day vat
thé cin phéng 1én khéng trung 12 lay tir néng huogng
clia phan (mg héa hoc (chdy, nd) cila chét diy. Néng
lugng nay khdéng phai chi dung dé dhy vat thé cin
phong 1én cao ma phai dung dé déy ban than chat day
cung nhu vo dic biét ¢é dung nd cung chc co cdu dé
didu khién phén tmg chay nd. Cing ghn mat dit luc
hit trong truorng cang manh nén doan du‘o‘ng di gin

* miit d4t ton rit nhidu ning heong. Vi vay néu c6 cach

phong 1én cao, vuot dugc cang nhiéu doan dudng gin -
mit ¢4t cang it ton kém.

Ngudi ta nghi dén céch loi dung mii cao hogic gin
dudmg xich dao d& phéng céc vat thé bing lyc dién
tir (hinh 2) hodc 1am nhiing vong tron dudng ray 16n
(hinh 3) d& vat thé dugc phong 1én di duoc mdt doan
dudmng kha dai ¢6 van tde rét cao trude khi roi mit
dat. Tuy nhién & day con c¢6 thé co mot cach phéng
bing lyc dién tir két hop khéc goi 13 cach phong bing
cudn diy dién 1t (Electro magnetic coilgun).

~ dng chin khing
4t thé bay ™. e duo
vatr e .“}’ | n duong oy ﬂzp &én

de phing

Hinh 2. Phong bang dirong ray dzen te loi dung
nui coo

Hinh 3, Phong bang duong ray tron (trank vé
cua hoa si)

Ky toi chung ta tim hiéu cach phéng bang cudn day
dién tir va tong hop tng dung cach phéng bang Iuc
dién tir,




